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INTRODUCTION. 

This  number  of  Notes  on  Naval  Progress  includes  the  principal  fea- 
tures of  general  naval  interest  which  have  been  compiled  since  July 

1,  1900. 
The  question  of  sheathing  ships  having  been  much  discussed  during 

the  past  year,  some  foreign  practice  in  regard  to  sheathing  is  given. 
There  are  presented  some  excellent  records  made  in  coaling  foreign 

ships,  and  some  interesting  results  of  the  special  training  of  gun 

pointers.  The  discussion  of  water- tube  boilers  now  in  progress  in 
England  is  referred  to,  with  the  conclusions  reached.  Under  wireless 

telegraphy  the  tuned  and  the  multiplex  systems  are  discussed  and  the 

increase  in  range  is  given.  Certain  European  nations,  alive  to  the 

necessity  for  sea  power,  have  been  greatly  assisted  in  securing  naval 

appropriations  through  the  work  of  navy  leagues.  The  efforts  of  these 

societies  in  certain  countries  have  been  rewarded  by'  large  and  steady 
increase  in  naval  strength.  Systems  of  navy  leagues  are  described. 

An  article  on  the  transportation  of  the  German  expeditionaiw  force 

to  China  is  given.  Also  graphic  tables  which  show  the  naval  strength 

of  nations  compared  with  the  interests  which  they  are  expected  to 

protect. 
C.    D.  SlGSBEE, 

Captain,   U.  S.  iV.,  Chief  Intelligent   Officer. 

Navy  Department.  July  L  1901. 

Approved. 
A.  S.  Crowninshield, 

( nief  of  Bureau  of  Navigation. 





I. 

NOTES  ON  SHIPS  AND  TORPEDO  BOATS. 

By  Lieutenant  Harry  Phelps,  United  States  Navy, 

Staff  Intelligence  Officer. 

Section  I. 

BUILDING,  ORDERED,  AND  PROPOSED. 

CONSTRUCTION  ABROAD. 

The  various  powers  continue  active  in  building  up  their  fleets,  and 

the  budgets  show  that  there  will  be  no  relaxation  in  the  coming  year. 

A  large  number  of  vessels  have  been  launched,  and  many  have  had 
their  trials. 

The  list  of  ships  laid  down  contains  all  ships  that  are  known  to  have 

been  laid  down,  but  there  are  many  others  that  have  been  authorized 

and  ordered  and  probably  laid  down,  though  information  to  that  effect 
has  not  yet  reached  this  Office. 

There  has  been  no  marked  change  in  designs  of  ships.  Proposed 

changes  in  armament  are  the  putting  of  11-in.  R.  F.  guns  on  board 
the  new  German  battleships,  and  twelve  8-in.  R.  F.  guns  on  board 
each  of  the  new  Italian  battleships. 

The  reconstruction  of  the  German  ships  of  the  Siegfried  class  is 

going  on.  and  all  these  vessels  will  be  quite  up  to  date  when  completed, 

and  their  efficiency  much  Increased. 

The  subject  of  submarine  boats  has  been  much  discussed,  and- 
England  is  about  to  acquire  five  of  this  type  of  vessel.  France  is 

already  committed  to  their  use  by  planning  some  forty-two.  built, 

building,  or  proposed.  Germany  has  had  the  subject  under  discus- 
sion, but  the  latest  report  is  that  their  efficiency  is  not  yet  proved, 

and  that  the  Government  will  await  further  developments  before 

taking  action.  Italy  is  about  to  resume  experiments  with  the  l>>Ijin<>, 
a  submarine  boa*  of  about  L07  tons,  built  in  L896,  and.  it  is  reported, 
has  ordered  twenty  new  ones  built,  while  the  Norwegian  Government 

proposes  to  add  six  of  these  boats  to  the  Meet  and  has  ordered  built  one 
of  about    L20  tons.     A  design  of  a  submarine  boat  of  about    I  to  tons 
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is  under  consideration  by  the  Swedish  Government,  and  it  is  reported 

that  an  electrically  propelled  submarine  boat  is  building  for  the 
Russian  Government. 

Ships  Laid  Down  since  Last  Report. 

AUSTRIA. 

Name. Class. Tonnage. Place. Date: 

'  •  E  "                       . Armored  cruiser   
7,300 

Trieste   ..    Nov.   —.1900 

DENMARK. 

"A"                    Battleship,  third  class   
5, 000 

Copenhagen ..         —.1901 

ENGLAND. / 

Prince  of  Wales 

Queen   

Bedford   

Berwick   

Cornwall   

Cumberland   

Donegal   

Lancaster   

Suffolk   

Challenger   

Encounter   

Merlin   

Odin   

Moorhen   

Teal   

Battleship,  first  class   
  do   

Armored  cruiser   

....do   

....do   

....do   

  do   

....do   

....do   

Protected  cruiser,  second  class 

....do   

Sloop    

  do   

Shallow-draught  gunboat   
  do   

15,000 
15,000 

9,  S00 

9,800 

9,800 

9,800 
9,800 

9,  300 

5,880 

5,880 

1,100 
1,100 180 

180 

Chatham  . . 

Devonport. 

Glasgow ... 
.do 

Pembroke 
Glasgow 

.do 

Elswick  .... 

Portsmouth 
Chatham  ... 

Devonport. . 

Sheerness. . . 
  do   

Poplar     do   

Mar.  20, 

Mar.  12, 
Feb.  19, 

Mar.  11, 

Feb.  19, 

Feb.  14. 
Mar.  25, 

Dec.  1, 
.Ian.  28, 

Feb.  11. Do. 

1901 

1901 

1900 

1901 

1001 
1901 

1901 

1901 1901 

1900 

1901 

1901 

1901 

1901 

FRANCE. 

Conde   

J  tiles  Ferry   

Leon  Gambetta . 

Arbalete   

Arquebuse   
Carabine   

Flamberge   

Rapiere   

Sarbacane    

Espadon   
Farfadet   

I 
Gnome   

Korrigan   
Lutin   

Silure   

Sirene   

Triton   

"143"   

"223"   

246  to  251   

253  to  265   

Armored  cruiser   

!   do   

i   do   

Torpedo-boat  destroyer. 
  do   

  do   

  do   

  do   

  do   

Submarine   

  do   

  '!<>   

[   do   

J   do   ....do   

....do   

....do   

Torpedo  boat   
....do   

....do   

....do   

10,000 

12,550 

12,650 

:W 

303 
303 
303 

303 

303 

185 

185 

185 

185 
185 

106 

10(1 
in.; 
M 

91 

91 

Jan.      2.1901 

Do. 

Lorient   vpr.     1,1901 

Cherbourg   
Brest   

Havre   

....do   

Kochel'ort   
....do   

.....1,.   

....do   

Cherbourg   

Rochefort   Ipr      2.1900 
....do   

....do   

....do   

Cherbourg   

....do   

....do   

Toulon   

Cherbourg   
Private  yards. 

  do   

Apr.    23,1900 

.    Aug.  28,1900 

Do. .    .bin.     2.  1901 

Sept    3.1900 
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Ships  laid  down  since  lost  report — Continued. 

GERMANY. 

Name. Class 

"G"   
Prinz  Adalbert 

Panther    

Battleship,  first  class 

Armored  cruiser   

Gunboat   

Tonnage. 

11, 800 

8,870 900 

Place. 

HOLLAND. 

Wilhelmshaven 

Kiel   

Danzig   

Rotterdam   

Amsterdam   

Poplar   
  do   

Date. 

Oct.  18,1900 

July  5, 1900 

July   16,1900 

De  Ruyter      Battleship,  third  class . . 

Hertog  Hendrik   do   

Pangrango      Torpedo  boat,  first  clas> 

Rindjani   I   do   

4,870 

4,870 115 

115 

May  12,1900 
Oct.    13,1900      —,1900 

     —1900 

RUSSIA. 

Borodino      Battleship,  first  class   

Imperator  Alexander  I   do   
III. 

Orel   do   

Admiral  ButakofT   I  Coast-defense  ironclad   

Vityas   j  Protected  cruiser,  first  class   

Boyarin       Protected  cruiser,  second  class  . . 

Okean   I  Training  transport   

Kefal   i  Torpedo-boat  destroyer   
Losos   i   do   

13, 600 

13, 600 

13,600 

6, 000 
6,300 

3, 200 12, 000 

312 

312 

St.  Petersbtirg 

  do   . 

  do   

  do   

  do   

Copenhagen . 
Kiel   

Havre   
  do   

May  25,1900 

Do. 

June  11, 1900      — ,  1900 

Nov.  3, 1900 

Dec.  21,1899 

June    1,1901      —,1900 

     — , 1900 

Ships  Launched  since  Last  Report. 

AUSTRIA. 

Name. Class. Tonnage. 
Built  at— 

Laid  down. Launched. 

Habsburg   Battleship,  first-class . 

Cruiser,  third-class  . . . 8,  340 2.  400 

Trieste   

Pola   
Mar.   — ,  1899 

May    —,1899 

Sept.    9, 1900 
Oct      29  1900 

Szigetvar   

DENMARK. 

Beskytteren      Torpedo  transport... :wn  I  Copenhagen   i  Nov.  23,1899  j  June    7,1900 

ENGLAND. 

Albemarle. 

Duncan  .. . 

Montagu  . . 

Russell   
Bacchante. 
Drake   

Euryalus  .. 

Good  Hope 
Hogue   

Kent   

Leviathan  , 

Battleship,  first-class 
....do   

  do   

  do   

Armored  cruiser   
  do   

.do 

.do 

.do 

.do 

.do 

14,000 

11,01111 

11,(11)1) 

1  1,000 

12,000 

1  I.  loo 12,000 1 1.  LOO 

12,000 

9,800 
1 1,  100 

Chatham  ... 

Blackwall .. 
Devonport. . 
.1  arrow   

Glasgow   
Pembroke  - . 
Barrow   
<  Hasgow   

Barrow   
Portsmouth 
( rlasgow  . 

Jan. s,  1900 

Mai'. 
5, 1901 

July 

lo,  L899 Mar. 

21,1901 N  ov. 
2;;,  L899 

Mai-. 

5, 1901 

Mar 

n,  L899 Feb. 
19, 1901 Feb. 

i:»,  L899 

Feb. 21,1901 

Apr. 

21,  L899 
Mar. 

6,  L901 

July 

is,  L899 

May 

•21).  1901 

Sept, 
11,1899 

Feb. 
21.  L901 July 

1 1,  L898 

Aug, 

13, 1900 

Feb. 
L2,  L900 

Mar. 

6,  L901 
Nov 

80, 1899 

Jul) :;,  190 
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shi])*  launched  sinc<  last  report — Continued. 

ENGLAND— ( 'ontinued. 

Name. 

Espiegle . 
Fantome 

Class. 

Cobra . 

Sloop   
  do   

Rinaldo   !   do   

Teal   i  Shallow-draught  gun- 
boat. 

Torpedo  -boat     de- 
stroyer. 

Greyhound   do   

Kangaroo   do   

Lively   do   

Racehorse   do   

Roebuck   do   

Sprightly   do   

Syren   do   

Thorn   do   

Tiger   do   

Vigilant   do   

Vixen   do   

No.  98      Torpedo  boat   

No.  99   do   

No.  107.   do   

Tonnage, 

1,070 1.070 

980 

180 

410 

3(50 

Built  at— 

Sheerness... 

  do   

Birkenhead 

Poplar   

Newcastle 

.do 

370     Jarrow 

360 

360 
360 

360 

370 

Birkenhead 

Newcastle  . . 

  do   

Birkenhead 

Jarrow   

Glasgow.... 

383      do   

383      do   

370     Barrow   

150     Chiswick... 

150      do   

150      do   

Laid  down.    |   Launched. 

Jan.      8,1900     Dec.  8,1900 

  do   ]  Mar.  23,1901 

Nov.     8,1898  j  May  28,1900 
     —,1901     May  18,1901 

— ,  1899 

— ,  1899 — . ls99 

— , 1899 

— , 1899 
— , 1899 
— . 1899 
— . 1899 

— , 1899 — .  1899 

—,1899 
— . 1899 
—.1900 

—.1900 
— . 1900 

Oct. 

Sept. 

July 

Nov. 

Jan. 

Sept. 
Dec. 

Mar. 

May 

Aug. 

Mar. 

Jan. 
Mar. July 

—,1900 

6,1900 

8,1900 
14.1900 

8,1900 

4,1901 

25,1900 
20, 1900 
17, 1900 

19,1900 

16. 1900 
29,1900 

22. 1901 
5. 1901 

2. 1901 

FRANCE. 

Desaix    

Dupetit-Thouars 
Marseillaise   

Sully   

Vaucluse   

EptV        Torpedo    boa  t 
>t  rover. 

Armored  cruiser   

....do   

....do   

....do   

Dispatch  transport  ... 

de- Escopette  — 
Espignole  ... 

Pertuisane  .. 
Audaeieux  . . 

Boree   
Mistral   

Simoun   

Sirocco    

Tramontane. 

Trombe   

Typhon    
No.  242   

No.  243   

No.  252   

Algerien   

Farfadet   

Francais   

Sirene   

  do   

  do   

  do   

Torpedo  boat. 
  do   

  do   

  do   

....do   

  do   

  do   

  do   

  do   

  do   

  do   

Submarine  . . . 

  do   

  do   

  do   

7.700  Lorient   

9,500  Toulon   Vpr.    17 

10,000  Brest      Jan.    10 

in.  (Kin  La  Seyne      June  — 

1,600  Rochefort      May     1 

311  Havre            — 

303 

303 
308 

180 
160 

L80 
180 

1MI 

160 
180 

180 

90 

'JO 

90 146 

185 

146 

106 

Rochefort   vpr. 

Havre        

Rochefort   vpr. 

Nantes       

Apr.    20 
Bordeaux   

Havre   

  do   
  do   
Bordeaux   Vpr. 

Nantes        

Havre       

Saigon        
Havre        

Nantes        

Cherbourg      Oct 
Rochefort   vpr 

Cherbourg        
  do   \uir. 

2d 

28 

1899 

1899 
1900 
1900 

1886 1 899 

1900 
1899 

1900 
1899 

1900 

1900 

1900 
1900 

1900 
1899 

1900 

1900 
1899 1 399 

S 

1900 
1900 
1900 

Mar.  21.1901 

July  5,  1901 

July  14,1900 
June  4, 1901 

Apr.  17.1901 July   27.1900 

Dee. 
June 

Dee. Aug. 

Mar. 

May 

Mar. 
Feb. 

May 

July 

June 

Apr. 

July 

June 

Apr. 

Max- 

Jan. 

May 

20, 1900 

28. 1900 
5.1900 

29,1900 

23. 1901 

4, 1901 

23, 1901 
20, 1901 

21, 1901 

28. 1900 

15,1901 20. 1901 

16, 1900 
30. 1900 
27. 1901 

17,1901 

29, 1901 

4,1901 
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Ships  launched  since  last  report — Continued. 

GERMANY. 

Name. Class. Tonnage. 
Built  at— 

Laid  down. Launched. 

Wettin   

Wittelsbach  . . . 

Zaehringen   

Prinz  Adalbert 

Amazone   

Ariadne 

Medusa. 

Thetis . . 

Panther 

S-98  .... 

S-99  . 

S-100 

S-101 

S-102 

S-103 

S-104 

Battleship,  first-class 
  do   

  do   

Armored  cruiser   

Protected  cruiser, 

third-class. 

  do   

  do..   

  do   

Gunboat   

Torpedo  -boat  de- 
stroyer. 

  do   

.do 

.do 

.do 

.do 

.do 

11,800 

11, 800 

11,800 

8,870 

2,800 

2,800 
2,800 

2,800 
900 

350 

350 

350 

350 
350 

350 

350 

Danzig   
"Wilhelrnshaven 

Kiel   

  do   

  do   

Bremen 

  do.. 

Danzig  . 

.....do.. 
Elbing.. 

.do 

.do 

.do 

.do 

.do 

.do 

Oct.  10,1899 

Sept.  30,1899 
Nov.  21,1899 

July  5, 1900 

Dec.     1,1899 

Dec.  14,1899 

June  22, 1900 

Sept,  2,1899 

July  16,1900 

Nov.     7, 1899 

Feb.  12,1900    —1900 

   —,1900 

   —1900 

   —1900 

   — , 1900 

June  6, 1901 

July  3, 1900 
June  12,1901 

June  22, 1901 

Oct.      G,  1900 

Aug.  10,1900 
Dec.  5, 1900 

July  3, 1900 

Apr.  1, 1901 
July   28,1900 

Sept.  4, 1900 
Nov.  13,1900 

Dec.  22,1900 

Apr.  18,1901 

May  15,1901 
June  22, 1901 

HOLLAND. 

Koningin    Regen- 
tes. 

Ophir   

Pangrango    

Rindjani   

Battleship,  third-class 

Torpedo  boat. 
  do   

  do   

4,870 
115 

115 

115 

Amsterdam      Dec.     3, 1898 

Poplar . 
  do. 

  do. 

-,  1900 

-,  1900 

Apr.   24,1900 

Mar.  6, 1901 

Apr.  17,1901 
July     2, 1901 

ITALY. 

Regina  Margherita 
Dardo   

Euro  . . 

Lampo 
Nembo 

Ostro  . . 

Btrale  . 

Battleship,  first-class 

Torpedo-b o a  t       de- 
stroyer. 

  do   

  dp   

  do   

  do   

  do   

13, 500  I  Spezia  . 
320  i  Elbing. 

320      do. 

320  |   do. 
320  ;  Naples. 
320  Elbing. 

320      do. 

Nov. 
20, 1898 

Feb. 
7, 1900 

Jan. 

9, 1900 Oct. 

7, 1899 

— , 1900 
— , 1900 

Nov. 
18, 1899 

May  30,1901 

Aug.  —,1900 

Aug.  27,1900 

May  —,1900 
May  18,1901 
Feb.  9, 1901 

May    18,1900 

JAPAN. 

Mikasa   |  Battleship,  first-class  . 
Bhirataka   

Nos.37and  38. 
Torpedo  boat. 
  do   

15,200 
120 

82 

Barrow  . . 

Nagasaki 
  do... 

Jan.    15,1899 Nov.     8,1900      -  ,  L900 

      — ,1900 

RUSSIA. 

[mperator     Alex- Batl  leship, first  class  . 13,600 
St.  Petersburg   May    25,  1900 

A.ug. 

8,  1901 ander  m. 
Kniaz     Potemkin   do.... 

12,  (KM) 
Nikola  iff   Ocl      10,1898 

I  Irl 9,  L900 i  .i  i  ritcheski. 
Retwisan     do .... 

12,700 
Philadelphia 

La  Seyne    

\..\      5  L898 

Ocl 28,  1900 'i  jarevitch    
  do.... M  ij     L8,  L899 

Feb 
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Ships  launched  since  last  report — Continued. 

RUSSIA.— Continued. 

Name. Class. 
Tonnage. 

Bayan . . 

Bogatyr 

Bovarin 

Novik  . . . 

Astrabad 

Baklan  . . 

Filin   

Forel 

Osetr   

Sova   

Sterliade 

Voron  . . . 

Armored  cruiser   

  do   

Protected    cruiser,  . 

second-class. 
  do   

Gunboat   

Torpedo-b  oat       de- 
stroyer. 

  do   

.....do   

  do   

  do   

  do   

  do   

7,800 
6,500 

3,200 

3.200 

326 

350 

'  240 

312 

312 240 

312 240 

Built  at — 
Laid  down. 

La  Seyne      July  11, 1899 

Stettin   i  Dec.   22,1899 

Copenhagen   '  Dec.  21,1899 

Launched. 

June  12.1900 

Jan.  30,1901 

June    8, 1901 

Danzig      Aug.  12, 1899      Aug.  15, 1900 

Nizhni  Novgorod.         —,1899          —,1900 

St.  Petersburg      July  — ,  1900 

  do      June  23, 1900 

Havre     — ,  1900  !  Dec.     8, 1900 

  do           —,1900     Jan.    23,1901 
St.  Petersburg 

Havre   

St.  Petersburg 

  Tuly     7,1900 

-,1900     Mar.     8,1901 

     May    —,1900 

SPAIN. 

Catalufia   Armored  cruiser   7,000     Cartagena   
Jan. 

23,1890 Sept.  24,1900 

SWEDEN. 

Dristigheten   Coast-defense  ship   
| 

3,560     GottenborK   

Not. 

8,1896 

Apr.    30.1900 

AUSTRIA. 

The  additions  to  the  Austrian  navy  proposed  or  already  in  hand  are 
the  following: 

UE,"  an  armored  cruiser  of  7,-±(>o  tons,  which  is  to  supersede  the 
frigate  Radetsky.  She  will  be  of  the  following  dimensions:  length, 

384  feet;  beam,  61  feet  7  inches;  draught,  21  feet  4  inches.  The  pro- 
tection will  consist  of  a  partial  belt  of  a  thickness  of  8.6  inches  and  an 

armored  deck.  The  turrets  for  the  9.4-in.  gruns  will  be  7.8  inches 

thick  and  the  casemates  5  inches  thick,  all  of  Krupp  armor.  The 

armament  will  consist  of  two  9.4-in.  guns  in  turrets  forward  and  aft 

and  ten  5.9-in.  guns  in  casemates.  There  will  be  two  triple-expan- 
sion engines  of  the  combined  power  of  13,200  i.  h.  p.,  to  give  a  speed 

of  21  knots.  The  boilers  will  be  of  the  Yarrow  type,  the  type  Austria 
seems  to  have  adopted. 

Arpad  and  Babenberg,  two  battleships  of  8,340  tons,  with  engine-  of 
11,000  i.  h.  p.  and  a  speed  of  18  knots,  sister  ships  of  the  Habsburg. 

The  armor  belt  and  the  protection  of  the  turrets  will  be  7.8,  8.2,  and 

8.6  inches  thick,  and  tin1  protective  deck  2.6  inches  thick,  all  of  nickel 

steel.  Each  ship  will  carry  three  9.4-in.  Krupp.  twelve  5.9-in. 
R.  F.  Skoda  guns,  twenty-four  smaller  guns,  including  machine  gun>. 
and  two  torpedo  tubes. 
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a 
A,"  a  battleship  of  10,000  tons,  to  take  the  place  of  the  Laudon, 

which  has  been  struck  from  the  list  but  will  be  used  as  a  training  ship. 

It  is  also  reported  that  this  vessel  will  be  of  the  same  size  and  type  as 

the  Habsburg  and  may  take  the  place  of  one  of  the  two  previously 
mentioned. 

DENMARK. 

One  new  battleship  of  the  Herlof  Trolle  type  is  proposed. 

ENGLAND. 

In  addition  to  the  vessels  already  laid  down,  the  following  vessels 
have  been  authorized  and  ordered: 

Name. 

10  vessels . 

No.  108.... 

5  vessels . . 

Assistance 

Class. 

Torpedo-boat  destroyers. 

Torpedo  boat,  first  class 
Submarine  boats   

Repair  ship   

Tons. 

350 150 

120 

9,600 

To  be  built 

at— 

Various. 

Chiswick. 
Barrow. 

Glasgow. 

The  following  is  a  list  of  the  new  vessels  to  be  laid  down  1901-1902: 

Battleship,  first  class    Portsmouth. 

Do    Devon  port. 
Do     Contract. 

Armored  cruiser     Chatham. 

Five  armored  cruisers     Contract. 

Two  protected  cruisers,  third  class    Do. 

Two  sloops    Sheerness. 

Ten  torpedo-boat  destroyers     Contract. 
Five  torpedo  boats    Do. 

One  distilling  ship    Do. 

The  details  of  these  vessels  are  not  yet  settled.  It  was  first  reported 

that  the  battleships  were  to  be  of  18,000  tons  and  to  be  410  feet  long, 

practically  copies  of  the  latest  American  vessels.  They  were  to  cany, 

according  to  this  report,  four  12-in.,  eight  7.5-in.  in  four  turrets,  and 
ten  6-in.  guns  on  the  main  deck. 

The  latest  report  announces  that  the  three  battleships  will  be  named 

King  Edward,  Commonwealth,  and  Dominion,  that  they  will  be  450 

feet  long  over  all  and  have  a  displacement  of  16,500  tons.  The  main 
armor  belt  is  to  be  9  inches  thick  and  extend  from  the  stem  to  abaft 

the  after  barbette.  Above  it  there  is  to  be  a  shorter  belt  of  8  inch 

armor  covering  the  space  between  the  barbettes  and  above  this  a  belt 

of  7  inch  armor  protecting  the  6-in.  battery.     The  principal  armament 
LS  to  consist  of  four  L2-in.  guns,  four  9.2-in.  and  ten  6-in.   K.   F.  guns. 

The  engines  are  to  develop  L8, 000  i.  h.  |>.  and  give  a  speed  of  is. 5 
knot-. 
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The  .six  armored  cruiser.s  are  to  be  of  the  type  of  the  County  class, 

but  instead  of  carrying  two  6-in.  guns  in  the  turrets  forward  and  aft 
they  will  carry  one  7.5-in.  gun  in  each  turret. 

The  order  for  the  five  submarine  boats  to  be  built  for  the  English 
Admiralty  has  been  placed  with  Messrs.  Vickers,  Sons  &  Maxim,  at 
Barrow.  Some  progress  has  already  been  made  with  the  work.  They 
are  of  an  improved  Holland  type,  and  do  not  resemble  any  of  the 
French  boats.  The  dimensions  of  the  boats  will  be:  length  over  all, 
63  feet  4  inches;  diameter,  11  feet  9  inches;  displacement,  120  tons 
when  submerged.  There  will  be  one  tube  for  firing  torpedoes.  The 
maximum  speed  on  the  surface  will  be  from  9  to  10  knots,  and  when 
submerged  from  6  to  7  knots. 

FRANCE. 

The  following  vessels  have  been  authorized,  and  those  having  names 
have  been  ordered,  but  no  information  has  yet  reached  the  Office  as  to 

their  having  been  laid  down.  Those  marked  *  are  the  new  vessels 
authorized  by  the  law  passed  in  February,  1901. 

Nun  if. 

Pa  trie*   

Republique  *  . 
Victor  Hugo*. 
Arc*   

Baliste*   

Belier*   

Bombard  i'*. .. 

Catapulte* ... 
Dard  *   

Epieu   

Francesque  :;:  . 
Fronde    

Harpon   
Javeline   

Mousquet   

Mousqueton*. 
Pistolet  *   

Sabre*   

Sagaie   
277  *   
246  to  251   

253  to  2(55   

266*  to  276*... 

Two  vessels  *  . 
six  vessels*  . . 

Class. 

Battleship,  first  class  ... 
  do   

Armored  cruiser   

Torpedo-b<  >a  t  d  est  rover 
  do   

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

Torpedo  boat,  first  class 
  do   

  do   

  do   

Submarines    
  do   

Tonnage. 

Built  at— 

14, 865 Contract. 

14,865 

Brest. 

12,550 
Toulon. 

303 
Contract. 

303 Do. 

303 
Do. 303 
Do. 

303 

Do. 308 

Do. 303 
Havre. 

303 
Rochefort. 303 Bordeaux, 

303 
Do. 

303 Havre. 

303 Do. 
303 

Contract. 
303 

Do. 

303 Rochefort 308 

Havre. 

86 

Saigon. 

90 

Contract. 90 

Do. 

s7 

Do. 
106 

Cherbourg. 106 

Toulon. 

In  April,  1901,  it  was  reported  that  the  Minister  of  Marine  had 

o-iven  orders  for  the  construction  of  twenty  submarines — ten  at 
Toulon,  six  at  Rochefort,  and  four  at  Cherbourg — to  be  of  the  sub- 

marine type,  as  opposed  to  submersible  boats,  and  to  have  a  displace- 
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ment  intermediate  between  that  of  the    Gymnote,  30  tons,  and    the 
Morse,  116  tons,  said  to  be  about  TO  tons. 

GERMANY. 

The  German  program  was  fully  discussed  in  the  last  volume  of  this 
series,  No.  XIX.  Since  that  volume  was  issued  the  question  has 
arisen  as  to  whether  the  proposed  program  would  be  completed  by 
1906  instead  of  1916.  An  examination  of  Table  IV,  page  19  of  that 

volume,  will  show  that  the  last  of  the  new  vessels  of  all  classes  pro- 
posed for  the  active  battle  fleet  will  be  laid  down  in  1905;  that  after 

that  year  but  one  new  battleship  is  to  be  laid  down,  and  that  for  the 

non-active  fleet.  All  the  new  cruisers,  both  large  and  small,  will  have 
been  laid  down  by  1909,  and  after  that  time  the  construction  will  be 
merely  to  replace  older  vessels.  So  it  will  be  seen  that  the  proposed 
German  battle  fleet  will  be  practically  complete  when  the  vessels  laid 
down  in  1905  shall  be  finished,  the  new  cruisers  laid  down  after  1905 
being  either  for  foreign  service  or  the  nonactive  fleet. 

In  1901  there  are  to  be  laid  down  two  battleships,  II  and  J,  of  13,000 

tons;  one  armored  cruiser,  C,  of  8,870  tons,  to  replace  the  Konig  Wil- 
helia;  three  small  cruisers,  G,  H,  and  J,  of  2,800  tons;  and  two  divi- 

sions of  torpedo-boat  destroyers,  of  350  tons,  S-102  to  S-107,  at 
Elbing,  and  G-108  to  G-113  at  the  Germania  Works,  Kiel. 
The  new  battleships  will  differ  considerably  from  the  older  ones. 

The  armor  plates  will  be  much  stronger  and  form  a  complete  belt, 
while  the  speed  will  be  greater.  The  ships  will  be  longer  by  39  feet 
and  broader  by  2.5  feet,  so  that  their  displacement  will  be  13,000  tons 

instead  of  11,000.  The  main  armament  will  consist  of  11-in.  R.  F. 
guns,  the  effect  of  which  exceeds  that  of  the  9.4-ih.  guns  by  one- 
half.  The  increase  in  displacement  will  render  possible  the  use  of 
engines  of  15,000  i.  h.  p.,  with  a  speed  of  about  19.5  knots. 

GREECE. 

There  have  been  ordered  built  for  the  Government  of  Greece  two 

cruisers,  four  torpedo-boat  destroyers,  and  six  torpedo  boats.  h\  the 
discussion  which  took  place  in  the  Chamber  on  the  subject  of  the 
increase  of  the  navy,  the  First  Minister  declared  that  there  should  be 

constructed  four  armored  cruisers  and  that  the  torpedo-boat  flotilla 
should  be  reconstructed.  This  proposition  was  adopted  without 
debate. 

It  is  reported  that  the  vessels  mentioned  above  as  ordered  are  to  be 
built  at  Graville  and  St.  Nazaire. 

HOLLAND. 

Three  torpedo  boats  of  the  Opkvr  cl&aa  have  been  built  for  Holland 
at  a  total  cost  of  $336,000.     Their  names  are  Ophir,  Fmgrcmgo,  and 

L252     01    2 
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Rindjani.     These  have  all  been  launched  and  the  first  two  have  had 
their  trial  trips. 

ITALY. 

For  the  last  two  years  the  building  of  new  battleships  has  practically 
been  at  a  standstill,  due  to  grave  differences  of  opinion,  which  existed 

at  the  Ministry  of  Marine  itself,  as  to  the  best  type  of  ship  to  lay  down, 

and  also  to  the  difficulties  experienced  in  getting  the  necessary  funds 
from  Parliament.  These  difficulties  are  believed  now  to  have  been 

surmounted.  In  June,  1900,  it  was  practically  decided  to  lay  down 

four  ships  of  a  medium  type  between  battleships  and  armored  cruis- 
ers. These  new  vessels  were  to  be  442  feet  long,  with  a  beam  of  62 

feet  8  inches,  and  a  displacement  of  8,500  tons,  while  the  engines  were 

to  give  a  speed  of  20  knots,  protection  being  afforded  by  a  6  inch 

water-line  belt  and  a  2  inch  armored  deck;  the  armament  consisting  of 

twelve  8-in.  and  eight  3-in.  R.  F.  guns.  The}^  were  to  have  been 
named  Amalji,  Genova,  Pisa,  and  Venezia. 

The  ships  just  mentioned  are,  however,  not  to  be  built;  the  Minister 

of  Marine,  acting  under  the  advice  of  the  Superior  Council  of  the 

Navy,  has  decided  that  the  design  of  the  ships  is  fault}',  as  it  is  impos- 
sible on  so  small  a  displacement  to  give  a  vessel  the  necessary  offen- 

sive and  defensive  powers.  It  has,  therefore,  now  been  decided  that 

two  new  first-class  battleships,  to  be  called  Regina  El  ma  and  Vittorio 

Emanuele,  are  to  be  laid  down  at  Spezia  and  Castellammare,  respec- 
tively. It  was  at  first  proposed  to  call  the  second  one  Vittorio  Eman- 

uele  III,  but  the  King  expressed  himself  as  opposed  to  this  name. 

Their  details  will  appear  in  Section  II. 

JAPAN. 

At  the  commencement  of  the  war  between  China  and  Japan,  the 

latter  power  possessed  a  navy  of  only  30,000  tons,  while  that  of  her 

opponent  was  40,000  tons.  For  defensive  purposes  Japan  has  been 

forced  since  then  to  augment  her  navy  until  now  she  possesses  a  fleet 

of  an  aggregate  tonnage  of  260,000.  This  enormous  expansion  has 

taken  place  in  less  than  six  years  and  has  received  the  approval  of  the 
Diet  and  of  the  nation  at  large. 

The  authorities  now  appear  to  view  with  suspicion  the  action  of  cer- 
tain powers  in  greatly  reenforcing  their  Far  Eastern  squadrons,  and  a 

Japanese  native  paper  learns  that  it  has  been  proposed  in  Japanese  naval 
quarters  to  augment  the  navy  to  the  extent  of  either  350,000  or  400,000 

tons.  The  proposal  is  receiving  the  support  of  the  leading  Japanese 

naval  authorities,  and  of  many  influential  persons  outside  of  naval 

circles,  and  it  is  generally  believed  in  Japan  that  the  scheme  will  be 
realized  in  the  near  future. 

Instructions  were  sent  in  the  summer  of  11KK)  to  the  dock-yards  at 
Kure  and  Yokosuka  to  build  one  second-class  cruiser  at  each  yard,  to 
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be  of  about  3,200  tons  displacement,  and  to  be  called,  respectively, 
Tsushima  and  Niitaka.  Material  for  their  construction  has  been 

ordered  from  abroad,  but  has  not  yet  been  received.  The}r  will 
probably  be  laid  down  about  the  end  of  the  present  year. 

In  December,  1900,  eight  torpedo-boat  destroyers  were  ordered  as 
follows:  To  be  built  at  Yokosuka  Dock- Yard,  Japan,  four,  to  be  called 
Asagiri,  IFarusame,  Hayatori,  and  Murasame.  Their  dimensions  are 
to  be:  length  between  perpendiculars,  227  feet;  beam,  21  feet  6  inches; 

mean  draught,  6  feet;  displacement,  375  tons;  estimated  i.  h.  p., 

6,000;  speed,  29  knots;  bunker  capacity,  100  tons;  armament,  one 

12-pdr.  and  five  6-pdr.  R.  F.  guns  and  two  torpedo  tubes.  To  be 
built  by  Thornycroft,  in  England,  two,  to  be  called  Asashiwo  and 

Shirakwmii.  Dimensions:  length  between  perpendiculars,  216  feet 

8  inches;  beam,  20  feet  9  inches;  mean  draught,  6  feet;  displacement, 

333  tons;  estimated  i.  h.  p.,  7,000;  speed,  31  knots;  bunker  capacit}^ 

90  tons;  armament,  same  as  the  preceding.  To  be  built  by  Yarrow 

&  Co.,  England,  two,  to  be  called  Akatsuki  and  Kasumi.  Dimensions: 

length  between  perpendiculars,  220  feet  3  inches;  beam,  20  feet  6 

inches;  mean  draught,  5  feet  1  inches;  displacement,  325  tons;  esti- 
mated i.  h.  p. ,  6,000;  speed,  31  knots;  bunker  capacity,  90  tons; 

armament,  same  as  the  preceding. 

Five  torpedo  boats,  Nos.  39  to  13,  built  by  Yarrow  and  put  together 
at  Yokosuka,  have  been  completed,  also  Nos.  11  to  16,  of  81  tons,  and 

IT  to  19,  of  80  tons,  built  by  Schichau  and  put  together  at  Kure.  In 

addition  to  these  Nos.  50  to  56,  of  53  tons,  have  been  completed  and 
had  their  steam  trials.  Nos.  57  to  59  are  on  the  stocks  at  Kure  and 

are  expected  to  be  completed  in  August,  1901.  Two  boats  of  83  tons, 

built  by  Schichau,  Nos.  60  and  61,  are  being  put  together  at  Sasebo, 

a-  are  also  Nos.  62  to  60,  built  by  Yarrow.  The  machinery  is  already 
set  up  in  the  shops  and  the  hulls  are  being  assembled  rapidly. 

Five  other  torpedo  boats  of  88  tons  are  to  be  built,  three  at  Sasebo  and 
two  at  Yokosuka.  The  material  for  them  has  been  ordered  and  work  on 

them  Is  expected  to  begin  about  the  end  of  the  present  year.  Their 

dimensions  are  to  be  as  follows:  length  between  perpendiculars,  131 

feet  t;  Inches;  beam,  16  feet  3  inches;  mean  draught,  3  feet  1  inches; 
displacement,  88  Ions:  estimated  i.  h.  p.,  L,200;  speed,  23.5  knots; 

bunker  capacity,  11  tons;  armament,  two  3-pdr.  It.  F.  guns  and  three 
torpedo  tubes. 

in  November,  L900,  orders  were  sent  to  the  Kure  dockyard  to  build 

SIX  torpedo  boats  of  150  tons  each,  to  he  named  AinitaLi,  Hatp,  II!l><in\ 

/ui/i  h']<.  and  Tsvbame.     A  portion  of  the  material  for  these  boats 

been   received,   but   none  of   them    has  as  yet   been  laid  down.      The 
work  on  the  engines  and  boilers  is  well  advanced  and  the  engines  are 
already  gel  up  in  the  machine  shops  at  the  yard.     Their  dimensions 

are    to    be:    length     between    perpendicular-.    117    feel     7    inches:    beam. 
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1<>  feet;  mean  draught.  -4  feet  9  inches:  displacement,  150  tons:  esti- 
mated i.  h.  p..  4,200:  speed,  29  knots;  bunker  capacity.  25  tons: 

armament,  three  3-pdr.  K.  F.  guns  and  three  torpedo  tub< 

MEXICO. 

it  is  reported  that  Mexico  is  to  have  an  addition  to  her  navy  which 

will  more  than  double  the  fleet.  The  intention  is  to  build  eight  gun- 
boats of  1,000  tons,  to  steam  at  16  knots,  and  two  moderate-sized  tor- 
pedo boats.  At  present  the  Mexican  navy  consists  of  one  1,200-ton 

gunboat  of  15  knots  speed,  two  450-ton  vessels  of  11  knots,  and  two 
smaller  vessels. 

NORWAY. 

It  is  proposed  to  build  for  the  Norwegian  Davy  a  submarine  boat  of 

120  tons  displacement,  of  the  Holland  type,  to  -team  at  '.*  knots  on  the 
surface  and  at  7  knots  when  submerged.  The  coasts  of  Norway  with 
their  numerous  fiords  are  very  well  suited  for  the  use  of  these  vessels 
and  offer  unusual  facilities  for  their  operations. 

RUSSIA. 

The  Russian  budget  for   1  * ♦*  >  1   authorizes   the  construction  of  one 
cruiser  of  3,285  tons  at  the  Baltic  Works,  to  be  called  the  Almas,  two 

cruisers  of   6,300  tons   at    Nicolaief   and    Sevastopol,   to    be   called, 

respectively,  the  Kagui  and  Otchakoff^  and  six  torpedo-boat  destroy 
of  350  tons. 

The  characteristics  of  the  6,300-ton  cruisers  are  as  follow-:  Length 
between  perpendiculars,  412  feet;  beam,  53  feet  6  inches;  draught, 

20  feet  8  inches;  displacement,  6,300  tons.  'The  speed  La  to  be  28 
knots  and  they  will  resemble  the  Varyak.  The  two  engines  are  to 
develop  20,000  i.  h.  p.;  boilers  to  be  of  the  Normand  type. 

There  are  also  building,  at  the  Baltic  Works,  a  battleship  of  the 

Borodvno  type,  of  13,500  tons,  to  be  called  the  shim,  and  at  Galernia 

Island.  St.  Petersburg,  a  cruiser  oi  6,300  tons  to  be  called  tin4  Yityas. 
A  tire  at  the  last-named  yard  on  June  13,  L901,  destroyed  the  building 
slips,  many  buildings,  and  the  cruiser  Vityas,  into  which  about  700 
tons  of  metal  had  been  built,  the  loss  being  about  $5,000,   

Two  cruisers  of  3,200  ton-,  similar  to  the  Nbvik,  are  building  at  St 
Petersburg,  also  a  collier  of  7,200  tons  to  be  called  the  Kamchatka. 

On  the  Volga  there  is  buildings  transport  of  754  ton-  for  service  on 
the  Caspian  Sea.      She  is  to  be  called  the  Araks. 

There  has  been  ordered  and  laid  town  at  Kiel  ;i  transport,  to  be 

named  the  Okean,  of  L2, 000  tons  displacement,  with  a  maximum  -p. 

of  L8  knots,  capable  o\'  steaming  at  reduced  speed  ami  with  her  own 
coal  supply  (800  tons)  a  distance  o(  10,000  miles  ami  at  the  Same  time 

transporting  a  cargo  o\'  t,000  tons  ̂ \  coal. 
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Besides  service  as  a  transport  she  is  to  be  a  school  of  instruction  for 

machinists  and  firemen,  for  which  purpose  she  will  be  fitted  with 

Schultz,  Belleville,  Niclausse,  and  Yarrow  boilers,  and  besides  her 

main  engines  will  be  supplied  with  all  auxiliary  engines  in  use  in 
men-of-war. 

There  are  now  eight  torpedo-boat  destroyers  of  350  tons  displace- 
ment and  26  knots  speed  building  at  the  Neva  Works.  There  have 

been  ordered  five  torpedo  boats  of  150  tons  from  the  Newsky  Engi- 
neering Works  at  St.  Petersburg,  to  be  of  the  Cyclone  (French)  type, 

which  is  144.2  feet  long,  15.2  feet  beam,  10  feet  draught,  and  a  speed 

of  30  knots  with  4,200  i.  h.  p. 

An  electrically  propelled  submarine  boat,  designed  by  a  lieutenant 

of  the  Russian  navy,  is  being  built  at  Kronstadt  by  order  of  the  Gov- 
ernment.    It  is  due  to  be  delivered  by  the  end  of  June. 

SWEDEN. 

It  has  been  decided  to  build  a  vessel  for  coast-guard  service,  to  be 

equipped  for  ice-breaking,  towing,  and  wrecking  purposes.  Her 
dimensions  are:  length,  131  feet;  beam,  25  feet;  draught  forward, 

8  feet;  aft,  10  feet;  displacement,  300  tons.  With  500  i.  h.  p.  the 

speed  is  to  be  12.5  knots.  The  armament  is  to  consist  of  two  6- 
pdrs.  forward  and  one  of  the  same  caliber  aft. 

The  latest  budget  calls  for  the  construction  of  a  new  battleship  in 

1901,  of  which  the  details  have  not  as  yet  been  settled. 

One  torpedo-boat  destroyer  of  30  knots  speed  has  been  ordered. 

Two  first-class  torpedo  boats  have  been  ordered  built  at  the  navy- 
yard  at  Carlskrona.  They  differ  from  the  Blixt  class  in  having  a 

finer  run  and  in  the  suppression  of  the  overhang;  also  having  balanced 
rudders. 

Having  got  together  their  battleships,  the  Swedes  have  begun  to 

feel  the  need  of  cruisers,  without  which  any  fleet  is  blind.  The_tor- 

pedo  gunboats  do  not  carr}r  enough  coal,  nor  are  they  sufficiently  sea- 
worthy to  scout  in  all  weathers  and  circumstances;  hence  the  demand 

for  large  cruisers.  It  is  still  necessary,  however,  that  these  conform 

to  the  requirements  for  Swedish  battleships,  namely,  great  handiness 

and  light  draught,  without  which  they  would  be  aground  in  no  time. 

The  maximum  possible  armament  is  also  demanded.  All  told,  this,  it 

will  be  readily  seen,  is  a  problem  calling  for  very  careful  handling, 
several  of  the  desired  qualities  being  antagonistic  to  each  other. 

The  desired  qualities  were  set  before  the  designers  in  the  following 

order:  (1)  light  draught;  (2)  great  handiness;  (3)  the  highest  possible 

speed;  (4)  coal  enough  to  keep  at  sea  at  full  speed  for  a  week  or  more; 
(5)  as  large  an  armament  as  possible,  with  the  maximum  are  of  fire  to 

all  guns;  (0)  protection  to  guns  and  water-line. 
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In  order  to  satisfy  the  first  two  requirements, the  limit  of  displace- 
ment was  fixed  at  4,000  tons.  The  vessel,  of  which  an  illustration  is 

given,  is  the  result,  and  an  inspection  of  this  illustration  will  show 
that  she  embodies  a  novel  feature  in  gun  placing. 

The  following  details  regarding  the  ship  have  been  given  out: 

length,  328  feet;  beam,  about  50  feet;  draught,  about  IT  feet;  dis- 
placement, 4,000  tons. 

Protection:  double  turtle-back  deck;  eight  turrets,  4  or  5  inch 

armored  hoists  to  each;  two  armored  hoists  for  6-pdrs. ;  armored 
conning  tower  and  communicating  tube;  complete  cellulose  belt  rising 

3  feet  above  the  water  line.     All  the  armor  to  be  of  Krupp  steel. 

Armament:  eight  6-in.  45-cal.  R.  F.  Bofors  guns;  twelve  6-pdi. 
R.  F.  Bofors  guns;  two  submerged  torpedo  tubes  of  the  Elswick 

pattern. 
The  boilers  will  be  of  the  Yarrow  type  and  the  estimated  speed  is 

22  knots. 

It  will  be  noted  that  the  ship  can  fire  six  of  her  eight  6-in.  guns  on 
the  broadside,  and  these  pieces  are  protected  very  thoroughly.  Each 

gun  is  in  a  closed  turret  and  each  turret  is  balanced  and  revolves  on 

its  armored  hoist.  Nothing  carried  by  any  cruiser  afloat  could  hurt 

these  turrets.  Even  if  only  4  inches  thick  this  amount  of  Krupp 

armor,  inclined  as  it  is  on  these  turrets,  is  equal,  it  is  said,  to  :2<>  inches 
of  vertical  wrought  iron. 

A  writer  in  the  Engineer,  commenting  on  this  vessel,  says: 

The  problem  is,  How  will  the  superposed  turrets  stand  the  test  of  battle?  They 

fire,  it  will  be  noted,  over  each  other  in  the  end-on  position.  Swedes  say  that 
experiments  have  been  carried  out  very  fully,  and  that  no  harm  results  to  the  people 

underneath.  This  is  a  hard  statement  to  swallow;  but  it  is  worthy  of  note  that  the 

firing  over  would  only  very  rarely  be  required.  In  all  normal  positions  there  is  no 
interference.  Swedish  officers  have  no  faith  in  a  pair  of  {runs  in  a  turret  for  small 

shi])s;  they  consider  the  shock  of  the  recoil  to  he  too  great,  and  hen-  they  are  proba- 
bly reasonable.  Certainly  to  have  had  four  turrets  with  the  guns  in  pairs  would 

have  been  a  bold  experiment,  nor  is  it  one  that  looks  promising.  If  this  Swedish 

idea  has  anything  whatever  in  it  something  like  a  revolution  will  be  effected  in 

cruiser  design.  The  off-side  battery  in  a  cruiser  is  useless.  The  cruiser  that  gets 
most  guns  and  presumably  most  hits  in  will  win  and  send  her  adversary  below. 

Plans  for  a  new  submarine  boat  have  been  recently  submitted  to  his 

Government  by  a  Swedish  engineer,  Euroth,  which  differ  in  many 

respects'  from  those  adopted  in  America  and  in  France. 
They  provide  for  a  boat  whose  dimensions  are  to  be:  length.  x 3 

feet;  breadth,  13  feet  2  inches;  depth,  11  feet  6  inches,  with  a  dis- 
placement of  146  tons  when  submerged  and  14:2  tons  on  the  surface. 

The  boat  is  to  be  fitted  with  two  triple-expansion  engines  with  a 

total  of  100  i.  h.  p.,  and  its  estimated  speed  is  1*2  knots  on  the  sur- 
face and  6  knots  under  water.  Steam  power  will  be  used  only  on  the 

surface.     Under  water  the  boat  will  be  propelled  by  means  oi  com- 
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pressed  air,  which  will  be  stored  in  cisterns  forward  and  aft.  The 
boilers,  as  well  as  the  air  chambers,  will  be  constructed  to  resist  a 

pressure  of  285  pounds  per  square  inch. 

The  boat  will  be  steered  by  a  complicated  system  of  rudders,  con- 
sisting of  two  horizontal  and  two  vertical  rudders.  The  horizontal 

rudders  will  be  worked  separately  by  hydrostatic  pressure,  and  will 
maintain  the  vessel  at  a  uniform  depth.  The  descent  of  the  vessel 

under  water  will  be  effected  by  the  admission  of  water  into  cylindrical 

tanks,  which  can  be  filled  and  emptied  without  in  any  way  disturbing 

the  balance  of  the  boat.  The  steam,  after  condensation,  will  be  con- 
ducted into  a  tank  amidships.  The  condensed  air  used  in  propelling 

the  machineiy  will  also  be  conducted  through  the  condenser,  and, 

when  cooled,  into  the  body  of  the  ship,  where  it  will  serve  to  regener- 

ate the  air  used  in  breathing.  The  used-up  air  will  be  blown  outward 
into  the  water  by  a  clever  contrivance. 

As  fuel  the  best  oil  will  be  employed;  it  will  be  stored  in  tanks, 

which  may  be  emptied  without  effecting  the  balance  of  the  boat.  The 

vessel  itself  will  be  constructed  to  withstand  the  water  pressure  at  a 

depth  of  over  200  feet.  In  the  event  of  this  depth  being  exceeded  an 

apparatus  acting  automatically  will  expel  the  water  from  the  tanks  by 

means  of  compressed  air.  The  boat  then  will  mount  rapidly  to  the 
surface. 

The  vessel,  according  to  the  designs,  is  to  be  armed  with  four  18-in. 
Whitehead  torpedoes,  which  will  be  ejected  from  tubes  placed  forward 
and  aft.     The  cost  of  the  vessel  is  estimated  at  $85,165. 

TURKEY. 

A  contract  lias  been  signed  with  the  Cramp  Ship  and  Engine  Build- 
ing Company,  of  Philadelphia,  to  construct  a  protected  cruiser  of 

about  3,000  tons  displacement,  to  be  of  the  Denver type  but  of  greater 
speed. 

Her  dimensions  are  to  be  as  follows:  length  on  water  line,  240  feet; 
beam,  42  feet;  draught,  16  feet;  displacement,  3,250  tons. 

She  will  have  two  masts,  fitted  with  military  tops  and  signal  yards, 

foin-  search-lights,  and  the  usual  protective  deck. 
The  armament  will  consist  of  two  6-in.  R.  F.  guns,  one  forward 

and  one  aft  on  the  upper  deck  in  the  middle  line  of  the  ship,  protected 

by  armored  shields;  eight  4.7-in.  R.  F.  guns,  four  on  each  broadside, 

with  armored  shields;  six  3-pdr.  R.  F.  guns,  and  six  1-pdr.  machine 
guns  all  fitted  with  shields. 

She  will  be  equipped  with  two  triple-expansion  engines  and  with 

Niclausse  water-tube  boilers,  and  is  expected  to  develop  12,000  i.  b.  p. 
and  to  make  a  speed  of  2'1  knots. 

There  has  been  much  discussion  of  a  plan  to  reconstruct  and  modern- 
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izr  eight  old  ironclads  belonging  to  the  Turkish  navy,  but  up  to  the 
present  time  the  project  has  not  materialized. 

For  some  time  the  Turkish  Government  has  been  negotiating  with 
Armstrong  &  Co.,  of  England,  for  the  construction  of  a  cruiser. 
Early  in  June,  1901,  it  was  reported  from  Constantinople  that  the 
business  connected  with  the  order  had  been  definitely  settled.  The 
new  vessel  is  to  be  of  the  same  dimensions  and  armament  as  the  cruiser 

building  at  Philadelphia.  Work  on  it  is  to  be  commenced  as  soon  as 
the  initial  payment  has  been  made. 
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Section  II. 

NEW  SHIPS  AND  TORPEDO  BOATS. 

AUSTRIA. 

HABSBUKG. 

This  battleship  is  the  type  ship,  and  the  Arpad  and  Bdbenherg  are  to 
be  similar. 

The  first  keel  plates  of  the  Habsburg  were  laid  in  March,  1899,  at 

the  yards  of  the  "  Stabiliniento  Tecnico  Triestino,"  at  Trieste,  and  she 
was  launched  September  9,  1900. 

The  principal  dimensions  of  this  class  of  ships  are: 

Length  between  perpendiculars   feet. .  353.  00 
Extreme  breadth  at  midship  frame   do. . .  64.  96 
Mean  draft   do. . .  23.  29 

Height  from  lower  edge  of  keel  to  sheer  line  of  upper  deck   do    41.  00 
Displacement   tons. .  8,  340 

The  buoyancy  of  the  ship  is  insured  by  a  double  bottom  extending 

over  63  per  cent  of  the  total  length  and  subdivided  into  numerous 

compartments.  In  addition  thereto  a  system  of  water-tight  bulkheads 

extends  up  to  the  gun  deck,  that  is  to  say,  10.49  feet  above  the  water- 

line,  there  being  in  all  174  separate  water-tight  spaces. 
The  system  for  pumping  out  water  comprises  two  main  drainage 

pipes  built  into  the  bilge  above  the  inner  bottom,  the  larger  one  of 

which  is  connected  with  the  centrifugal  pumps,  the  smaller  one  with 

six  steam  pumps  and  two  hand  pumps.  Not  all  of  the  compartments 
are  directly  connected  with  these  two  main  drainage  pipes;  from  the 
more  remote  compartments  the  water  is  conducted  through  cocks  and 

valves  in  the  bulkheads  to  the  pump  strainers. 

The  framework  of  the  ship  consists  of  the  rertical  keel  and  five  long] 
tudinal  frames  on  each  side,   the  first,  third,  and  fifth  of   which  are 

water-tight.     The  transverse  frames  are  intercostal;   between  each  two 

water-tight  frames  are  two  or  three  ordinary  ones.     'The  fifth  longi- 
tudinal indicates  the  height  of  the  orlop  deck  and  of  the  lower  edge  of 

the  armor  belt.     Up  to  this  height  the  ship  has  no  continuous  deck; 
Only   a   platform   deck    forward    and   aft    and   an   armored   orlop  deck, 

which  also  consists  of  two  separate  parts  forward  and  aft.      The  middle 
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deck  above  the  armor  belt  extends  from  bow  to  stern;  the  gun  deck 

and  upper  deck  are  likewise  continuous.  Above  the  latter  is  a  hurri- 
cane deck  comprising  a  forecastle  and  a  poop,  together  with  two  wide 

deck  parts  running  along  the  ship's  sides,  leaving  the  central  part  of 
the  upper  deck  open.  The  living  spaces  are  on  the  gun  deck,  the 

extremities  of  the  middle  deck,  and  the  covered  parts  of  the  upper 
deck. 

The  high  freeboard  (17.88  feet)  insures  to  the  ship  a  sufficient  degree 

of  stability,  which  is  further  guaranteed  by  the  initial  stability  repre- 
sented by  a  metacentric  height  of  from  2.70  to  3.35  feet  and  by  a  good 

distribution  of  weights. 

The  rolling  movements  are  moderated  by  bilge  keels  on  each  side 

which  are  2.13  feet  wide  and  extend  over  17  per  cent  of  the  ship's 
length. 

The  stem,  which  represents  a  weight  of  23  tons,  terminates  in  a  ram 

and  is  cast  in  one  piece  of  soft  steel.  The  sternpost  is  likewise  cast 

in  one  pk-ce  and  weighs  13.6  tons. 
The  hull  is  built  of  soft  ingot  steel  treated  according  to  the  Siemens- 

Martin  process.  The  total  weight  of  the  steel  used  in  the  construction 

of  the  ship  is  a  little  over  2,400  tons.  The  use  of  wood  has  been  almost 

entirely  avoided.  It  has  been  employed  only  in  some  places  to 

improve  the  appearance  or  the  habitability  of  the  ship,  or  where  it  is 

not  exposed  to  any  danger  from  fire  under  the  armor,  namely  as  plank- 
ing for  the  upper  decks  and  as  backing  for  the  side  armor  and  under 

the  plates  of  the  transverse  armored  bulkheads.  All  the  decks  are 

entirely  covered  with  steel  plates;  the  upper  and  hurricane  decks  have 

wood  planking  over  these,  the  lower  decks  are  covered  with  linoleum, 

and  the  upper  decks  with  some  other  special  floor-covering  material, 
such  as  xylol ith,  papirohth,  or  lapidith. 

All  of  the  steel  material  used  in  the  construction  of  the  Habsbwrg 

has  been  furnished  by  Austro-Hunganan  works  and  is  of  the  highest 
quality. 

The  armor  belt  extends  over  03  per  cent  of  the  ship's  length  and  reaches 
from  1.12  feet  below  the  water  line  to  3.6  feet  above.  It  is  8.00  inches 

thick  and  connected  at  both  ends  by  7.9  inch  transverse  bulkheads. 

The  plates  rest  on  a  7.1  inch  backing  of  teak  wood  with  a  1  inch  sheet- 
metal  backing  supported  by  angles  and  strong  vertical  frames.  The 

lower  edge  of  the  armor  belt  coincides  with  the  line  of  the  fifth  longi- 
tudinal frame  and  continues  forward  and  aft  as  the  lateral  limiting  line 

of  the  two  armored  decks. 

From  the  lower  edge  of  the  two  transverse  bulkheads  the  two  under- 
water armored  decks  extend  towards  the  extremities  of  the  ship,  the 

forward  one  terminating  at  the  ram  stem,  the  after  one  at  the  stern- 
post.  The  thickness  of  the  plates  of  the  forward  armored  deck  is  2.1 
inches,  of  the  after  deck  2.6  inches. 
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From  the  forward  end  of  the  armor  belt  to  the  stem  the  ships  sides 

are  built  of  two  layers  of  sheet  metal  of  0.48  inch  each,  over  which 

are  riveted  armor  plates  1.6  inches  thick.  This  side  armor  of  the  bow, 

together  with  the  forward  protective  deck,  forms  a  strong  reenforce- 
ment  for  the  ram  bow.  There  is  a  third  protective  deck  of  1.6  inches 

thickness  at  the  upper  edge  of  the  armor  belt,  that  part  of  the  middle 

deck  formed  by  th.e  belt  and  its  transverse  bulkheads  being  covered 

with  two  layers  of  0.8  inch  plates.  The  large  hatches  in  this  part  of 

the  deck  for  smoke-pipes  and  engine  skylights,  as  also  the  smaller 

hatchways,  are  protected  b}r  armored  coamings. 
Above  the  middle  deck,  and  forming  an  exact  continuation  of  the 

lateral  and  transverse  bulkheads  of  the  belt,  is  the  4  inch  armored 

citadel,  the  sides  of  which  rest  on  a  double  la}Ter  of  sheet  metal  0.5 
inch  thick.     This  protection  extends  to  the  gun  deck. 

The  5.9-in.  guns  on  the  upper  and  gun  decks  are  protected  by 
twelve  redoubts,  in  two  tiers  one  above  the  other,  each  designed  to 

receive  one  gun.  The  outer  sides  of  these  redoubts  or  casemates  are 

5.3  inches  thick,  those  in  the  interior  of  the  ship  from  2 A  to  3.2  inches. 

The  9.4-in.  guns,  installed  on  the  open  parts  of  the  upper  deck, 
are  in  barbette  turrets  8.2  inches  thick.  The  ammunition  hoist  and 

mechanism  of  the  mount  are  protected  b}^  an  armored  shaft  5.3  to  7.1 

inches  thick  and  extending  to  the  middle  deck.  The  small-caliber 

guns  have  no  fixed  armor  protection,  being  equipped  only  with  pro- 
tective shields  secured  to  the  mounts. 

The  conning  tower  on  the  forecastle  is  built  of  7.9  inch  armor  plate; 

from  the  floor  of  the  tower  to  the  gun  deck  extends  a  5.9  inch  armored 

tube.  Under  the  after  bridge  is  the  deckhouse  containing  the  engine 

telegraph,  steering  indicator,  etc.,  built  of  3.9  inch  armor  plates,  with 

a  tube  of  '2  inch  armor. 

The  total  armor-plate  material  of  the  ship  represents  a  weight  of 
2,250  tons. 

The  armament  consists  of  three  9.4-in.  guns,  twelve  5.9-in.  and  ten 

12-pdr.  R.  F.  guns,  twelve  37-millimeter  machine  guns,  and  four 
8-millimcter  automatic  guns.  Two  of  the  9.4-in.  guns  are  installed 
in  the  forward  barbette  turrets,  the  third  one  in  the  after  barbette 

turret.  The  training  and  elevating  gear,  as  well  as  the  ammunition- 

conveying  devices  for  these  guns  are  operated  electrically,  but  may 

also  be  operated  by  hand.  The  twelve  5.9-in.  Skoda  guns,  installed  in 
redoubts  on  the  gun  and  upper  decks,  are  tired  through  embrasures. 

Four  of  these  guns  can  he  trained  right  ahead  and  four  right  astern. 

They  are   really   coupled    in    turrets,  one  being  above   the   other,  thus 

forming  a  kind  of  double  turret.  The  ammunition  hoists  leading 

directly  from  the  redoubts  to  the  ammunition  rooms  are  operated 
electrically  and  adapted  to  supply  <s  rounds  a  minute,  which  Is  the 

rapidity  of  lire  of  these  gun-. 



28 

The  small-caliber  nuns  are  installed  without  armor  protection  on 

the  decks  and  bridges.  The  8-millimeter  automatic  guns  are  mounted 
in  the  tops  of  the  military  masts,  two  in  each. 

Besides  two  of  the  9.4-in.  and  four  of  the  5.9-in.  guns,  two  12-pdr., 
eight  37-millimeter,  and  two  8-millimeter  automatic  guns  can  lire 

right  ahead,  while  the  stern  fire  is  represented  by  one  9.4-in.  gun, 

four  5.9-in..  four  12-pdr.,  four  37-millimeter,  and  two  8-millimeter 
automatic  guns.     The  broadside  fire  is  still  more  powerful. 

The  torpedo  armament  consists  of  two  submerged  launching  tubes 
for  Whitehead  torpedoes. 

BOW  VIEW  OF  HABSRIRC. 

There  are  two  main  engines  of  the  four-cylinder  triple-expansion 

type.  The  cylinders  are  of  the  following  dimensions:  One  high- 

pressure,  30  inches  diameter;  one  mean-pressure.  48.8  inches  diameter, 

and  two  low-pressure.  56.3  inches  diameter.  The  connecting  rods  are 
6.25  feet  long. 

The  three-! rinded  twin  screws  have  a  diameter  and  pitch  of  L6  feet. 

The  developed" surface  of  the  six  blades  is  ̂   square  feet  and  is  calcu- 
lated for  an  efficiency  of  11,900  i.  h.  p.,  with  about  L36  revolutions 

per  minute. 

The  steam  of  the  low-pressure  cylinders  enters  two  surface  con- 
densers of  7,535  square  feet  cooling  surface  each.     The  sea   water 
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required  for  cooling  is  furnished  b\T  two  centrifugal  pumps,  operated 
by  steam  pumps  of  their  own. 

Steam  is  supplied  b}r  sixteen  Belleville  boilers,  installed  in  two 
boiler  rooms,  with  a  total  grate  surface  of  856  square  feet  and  a  heat- 

ing surface  of  30,360  square  feet,  capable  of  furnishing  sufficient 

steam  at  300  pounds  pressure  per  square  inch  for  the  main  and  auxil- 
iary engines.  The  pressure  will  be  usually  reduced,  however,  to  250 

pounds  per  square  inch  for  the  main  engines  and  to  156  pounds  per 

square  inch  for  the  auxiliary  machinery. 

Each  group  of  boilers  has  a  smoke  pipe  of  9.5  feet  diameter  and  80 

feet  high  above  the  grates. 

In  each  of  the  four  fire-rooms  are  two  ventilators.  For  conveying 

the  ashes  overboard  four  hydraulic  ash-ejectors  are  provided,  served 
by  two  steam  pumps,  which  latter  at  the  same  time  form  part  of  the 

general  fire-extinguishing  and  drainage  system. 
The  coal,  in  all  840  tons,  is  stored  partly  below  and  partly  above 

the  middle  deck.  It  can  be  shipped  through  openings  in  the  ship's 
sides  or  through  hatches  with  tube  connections  from  the  decks  to  the 
bunkers. 

The  steam  steering  apparatus  comprises  a  partly  balanced  rudder  of 

235  square  feet  surface,  equal  to  one  thirty-third  of  the  longitudinal 
section.  By  means  of  a  Harfield  tiller  apparatus  the  helm  can  be  put 

from  hard  a-port  to  hard  a-starboard  in  thirty  seconds,  with  the  ship 
under  full  steam.  The  two  steam  steering  engines  are  installed  in  the 

main  engine  room.  A  3.7  inch  transmission  shaft  leads  on  either  side 

to  the  steering  room,  where  auxilliary  hand-steering  wheels  are 

installed.  By  proper  couplings  either  of  the  two  engines  or  the  hand- 
steering  apparatus  can  be  connected  with  the  tiller  mechanism. 

Besides  the. main  steering  stations  at  the  steam-steering  apparatus  in 
the  engine  room  the  ship  can  be  steered  from  six  other  points,  The 

transmission  network  extends  over  the  whole  ship,  so  that,  in  case  of 

injury  to  any  part,  other  intact  connections  can  be  made. 

The  whole  steering  mechanism,  comprising  tillers,  engines,  and 

transmission  system,  is  protected  by  armor. 

The  ship  has  two  main  stockless  anchors  of  (lie  Tyzak  type,  weigh- 
ing ll.ooo  pounds  each.  The  anchor  cables,  of  2.25  inches  diameter, 

are  stowed  in  the  space  below  the  protective  deck.  The  anchor- 
weighing  apparatus  consists  of  a  two-cylinder  horizontal  steam  engine 
actuating  two  small   chain  windlasses  and   a   large  capstan;   the   latter 
can  also  be  operated  by  hand. 

Of  the  If  boats,  one  is  a  vedette  boal  45  feet  long,  and  one  a  steam 

launch.  The  boats  are  installed  on  the  hurricane  deck  and  adapted  to 

he  Lowered  by  means  of  revolving  cranes. 

Speaking  tubes  and  an  extensive  telephone  system  provide  for  die 
transmission  of  commands. 
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Electricity  is  employed  on  board  the  Habsburg  for  lighting,  operat- 

ing the  ventilators,  training  and  elevating  the  t>.4  in.  guns,  unci  run- 
ning the  ammunition  hoists  of  these  and  the  5.9  in.  guns.  The 

necessary  current  is  supplied  by  the  central  installation,  consisting  of 

six  dynamos,  which  furnish  direct  and  alternating  current  and  are  pro- 

tected by  armor.  The  ship  carries  six  search-lights  on  the  bridges, 
galleries,  and  platforms. 

The  living  rooms  for  the  commander  and  superior  officers  are  located 

on  the  gun  deck,  as  are  also  extensive  quarters  for  the  men.  The  staff 

is  to  occupy  the  after  portion  of  the  middle  deck,  while  the  forward  part 

will  contain  quarters  for  men.  The  messes,  galleys,  etc..  are  located 

on  the  gun  deck.  The  laundry  and  a  number  of  bathrooms  arc  on  the 
middle  deck. 

The  rooms  are  to  be  heated  by  steam.  Refrigerators  and  a  cold-air 
engine  are  also  provided. 

The  necessary  drinking  water  will  be  furnished  by  a  distilling  instal- 

lation of  a  capacity  of  7,000  liters  in  twenty-four  hours.  A  system 

of  piping  having  its  own  pumps  extends  all  through  the  ship,  connect- 

ing the  fresh-water  tanks  with  the  galley,  bathrooms,  etc.  Another 
system  of  larger  piping,  fed  by  six  powerful  steam  pumps,  distributes 
sea  water  to  every  part  of  the  ship,  to  be  used  in  case  of  tire,  for 

washing  decks,  etc. 

The  lower  spaces  of  the  ship  are  ventilated  by  electric  ventilators, 

the  upper  ones  by  the  natural  supply  of  air.  Engine  and  boiler  rooms 

will  be  equipped  with  steam-operated  ventilators. 
The  Habsburg  is  to  be  completed  within  eighteen  months  from  the 

dace  of  launching.  The  speed  to  be  developed  at  the  trials  is  18.5 
knots,  with  11,900  i.  h.  p. 

KAISKK  KAKL  VI. 

This  armored  cruiser  was  built  at  the  Stabilimento  Tecnico,  at 

Trieste.  Keel  laid  June  -20,  1896;  launched  October  4.  18^8.  and 
placed  in  commission  May  28,  1899. 

She  is  of  the  following  dimensions:  length,  367  feet  5  inches;  beam, 

50  feet  4:  inches;  draught,  20  feet  4  inches;  displacement,  6,250  tons. 

Hull  is  of  Siemens-Martin  steel;  stern  post,  rudder,  and  shaft  brackets 
of  cast  steel.  She  has  a  ram  bow,  one  military  and  one  signal  mast, 

and  three  smoke-pipes.  Steaming  radius  at  12  knots,  3,500  knots,  and 

at  9  knots,  5,000  knots.  Double  bottom  extends  over  T<>  per  cent  of 

the  ship's  length,  under  engine,  boiler,  and  ammunition  rooms,  divided 
into  many  watei -tight  compartments.  Two  bilge  keels,  35.5  inch 

deep,  extend  over  half  of  her  length.  "Rudder  surface.  300 square  feet. 
and  two  steam  steering-engines. 

The  main  protection  consists  of  a  nickel-steel  belt,  s.»'»»>  inches  maxi- 

mum thickness,  over  70  per  cent  of  the  ship's  length.  0.5  feet  wide. 
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^.ending  3.75  feet  below  the  water-line.     This  belt  is  limited  forward 
v  transverse  bulkheads  7.9  inches  and  6.9  inches  thick,  respec- 
pon  it  rests  a  1.25  inch  protective  deck,  which  is  extended 

forwai      and  aft  from  the  lower  edges  of  the  transverse  bulkheads, 
with  a  thickness  of  2.4  inches. 

Above  the  protective  deck  is  a  citadel  2.1  inches  thick  athwartship, 
and  3.2  inches  thick  fore-and-aft.  At  its  forward  and  after  ends  and 

on  either  side  amidships  are  casemates  or  redoubts  3. 2  inches  thick  for 

the  5.9-in.  R.  F.  guns,  which  are  separated  by  splinter  screens  0.8 
inch  thick. 

The  eight  5.9-in.  rapid-fire  guns  are  completely  inclosed  in  armored 
casemates.  The  cylindrical  gun  shields  completely  cover  the  ports,  and 

there  is  a  rectangular  opening  in  the  side  armor,  12  inches  long,  for 

a  sighting  port  in  addition  to  the  sights  on  the  gun  itself.  This  port 

is  about  5  feet  above  the  deck,  and  affords  a  large  field  of  view,  neces- 
sitated by  the  fact  that  the  gun  is  completely  enclosed.  The  barbettes 

forward  and  aft  are  protected  by  8  inch  armor.  Ammunition  hoists 

of  5.9-in.  guns  protected  above  protective  deck  with  1.2  inch  armor, 

hatch  coverings  of  engine  and  boiler-rooms  by  3.94  inch  armor.  Total 
weight  of  armor,  23  per  cent  of  displacement. 

Electric  installation  for  lighting  and  operating  ventilators,  ammuni- 
tion hoists,  and  training  and  elevating  gear  of  9.4-in.  guns.  Four 

search-lights,  and  one  night  signaling  apparatus.      (Sellner  s3Tstem.) 
The  armament  consists  of  two  9.4-in.  R.  F.  Krupp  guns,  40  calibers 

long,  in  fixed  barbettes;  angle  of 'train  of  guns,  260  degrees.  Initial 
velocity  of  shot,  2,300  foot-seconds;  weight,  475  pounds;  energy, 
17,650  foot -tons,  and  power  of  penetration,  32  inches  of  wrought  iron. 
Electric  firing. 

Eight  5.9-in.  R.  F.  Skoda  guns,  40  calibers  long.  In  bow,  stern, 
and  either  broadside,  two  each.     Rapidit}^  of  fire,  10  shots  per  minute. 

Two  L2-pdr.  boat  guns,  eighteen  3-pdr.  R.  F.  guns,  two  machine 

guns,  and  two  broadside  torpedo-launching  tubes. 

Engines:  Two  four-cylinder  triple-expansion  engines,  driving  twin 
screws.  Diameters  of  cylinders,  36,  55.5,  (50.5,  and  60.5  inches. 
Stroke,  3.  1   feet. 

Boilers:  Eighteen  Belleville  boilers,  with  feed-water  heaters. 

Heating  surface,  13,980  square  feet;  grate  surface,  2.79s  square  feet; 

54  furnaces;  steam  pressure,  260  pounds  in  the  boilers  and  L80pounds 

at  the  engines;  diameter  of  screws,  1*!  feet;  pitch  from  15.5  to  I'M 
feet :  To  auxiliary  engines. 

Tuns. 
Weight  of  armor    1,400 
Weight  of  engines  and  accessories     1,  100 
Weight  of  coal        820 

The  displacement  during  trial  trips  was  6,325  tons  with  a  draught 
forward  of   !!♦  feet  and  aft   ̂ iri  feet. 
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Progressive  trial  trij>*  of  3  miles. 

Number. 

Revolu- 

tions. L  H.  P. 

Speed. 

1   

60 

81 101 

110 
121 

127 

129 

1,240 

2,800 

5,800 
7,550 10,200 

11,500 

12,900 

Knots. 
10  16 •> 

13  5"? 

3   16  66 

4   18  17 

5   
19  71 

6   
20  56 

7   

!20  83 

1  No.  7  was  a  four-hour  trial  trip. 

SZIGETVAK. 

This  torpedo  cruiser,  the  third  representative  of  the  Zenta  class, 

was  laid  down  in  May,  1899,  and  launched  October  29,  1900,  at  the 

yard  of  the  construction  arsenal  at  Pola.  This  new  ship,  with  her 

two  sister  ships,  the  Aspern  and  Zenta,  recently  stationed  in  Chinese 

waters,  will  compose  a  uniform  division  of  modern  torpedo  cruisers. 

Like  her  sister  ships,  the  SzigePoa/r  is  built  entirely  with  home  work- 
manship and  machinery,  and,  like  them,  will  unite  great  defensive  power 

in  gun  and  torpedo  armament  with  high  speed  and  great  radius  of 
action. 

Her  dimensions  are:  length  over  all,  316  feet;  length  between  per- 

pendiculars, 302  feet;  beam,  38  feet  6  inches;  mean  draught,  1-1  feet; 
displacement,  2,400  tons. 

The  engine  and  boiler  installation,  as  well  as  other  vital  parts  located 

below  the  water-line,  are  protected  by  an  armored  deck  of  turtle-back 

shape,  extending  from  bow  to  stern,  descending"  forward  and  aft  3.2 
feet  below  the  water-line  and  rising  1  feet  above  it  in  the  region  of 

the  engine-rooms.  The  sponsons  of  the  4.7-in.  guns  are  protected  by 
1.4  inch  steel  plates.  The  conning  tower  is  built  of  two  thicknesses 

of  1  inch  plates. 

The  armament  consists  of  eight  4.7-in.  40-cal.  R.  F.  guns  on  central- 
pivot  cradle  mounts,  one  on  the  forecastle,  one  on  the  poop,  and  the 
others  in  broadside,  the  forward  and  after  guns  on  each  side  being 

arranged  so  as  to  tire  in  a  fore-and-aft  line;  ten  3-pdr.  R.  F.  guns,  and 
two  automatic  machine-guns.  There  are  two  training  torpedo  tubes 

for  18-in.  torpedoes. 

By  this  installation  of  guns  three  of  the  4.7-in.  guns  can  be  brought 
into  action  in  the  direction  of  the  bow  or  stern  and  tive  on  each  broad- 

side.    These  five  guns  can  fire  30  rounds  per  minute. 

There  are  two  four-cylinder  triple-expansion  engines  installed  in 

comparatively  small  spaces.  Their  total  efficiency  with  forced  draft 

is  8,000  i.  h.  p.,  and  the  speed  should  be  20.5  knots  per  hour.  Each 

engine  has  its  own  condenser,  with  a  cooling  surface  of  10,100  square 
feet. 
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Steam  is  supplied  by  eight  water-tube  boilers  of  the  Yarrow  type, 
which  are  installed  in  groups  of  four  in  two  water-tight  compartments. 
The  boilers  are  able  to  get  up  steam,  even  with  cold  water,  in  one 
hour  from  the  time  of  lighting  the  fires.  The  total  weight  of  the 

machinery,  including  the  boilers  filled  with  water,  condensers,  and 

piping,  is  500  tons. 

The  drainage  system  of  the  vessel  is  capable  of  pumping  out  1,000 

tons  of  water  per  hour.'  In  order  to  further  guarantee  the  buoyanc}- 
of  the  ship,  the  interior  is  divided  into  numerous  water-tight  compart- 

ments. The  steering  apparatus  is  of  the  Harfield  t}^pe.  The  rudder, 

having  a  surface  of  118  square  feet,  can  be  operated  from  four  steer- 
ing stations  by  steam  or  hand  power.  The  diameter  and  mean  pitch 

of  each  of  the  three-bladed  bronze  propellers  are  12  feet. 

There  are  two  smoke-pipes  and  two  masts,  the  latter  adapted  for 
carrying  sail  of  a  total  area  of  4,250  square  feet,  when  desired  to 

relieve  the  engines. 

The  coal-bunker  capacity  is  500  tons,  which  will  give  a  radius  of 
action  of  4,000  miles  at  the  economic  speed  of  12  knots. 

The  inside  of  the  ship  is  lighted  with  200  incandescent  lights,  the 

outside  by  two  24  inch  search-lights  of  24,000  candlepower  each. 

CHINA. 

II AI  YUNti. 

Protected  cruiser,  built  at  the  Vulcan  Works,  Stettin,  Germany. 

Length,  328  feet;  beam,  41  feet;  draught,  17  feet;  displacement,  2,900 

tons;  i.  h.  p..  8,000;  speed,  19.5  knots.  Triple-expansion  engines; 

four  double-ended  fire-tubular  boilers;  coal  capacity,  583  tons.  Fore- 
castle and  poop  decks;  two  funnels;  two  masts,  with  a  military  top  on 

each  mast.  She  has  a  '1  inch  conning  tower  under  the  forward  bridge, 
and  a  3  inch  protective  deck  the  whole  length  of  the  ship.  Ammu- 

nition hoisted  by  hand,  and  guns  fitted  for  firing  by  percussion. 

The  armament  consists  of  three  5.9-in.  40-cal.  R.  F.  Krupp  guns, 
manufactured  in  1897,  two  on  the  forecastle,  one  on  the  poop;  eight 

4- in.  40-cal.  K.  F.  Krupp  guns  in  broadside,  the  two  forward  and  the 
two  aft  being  mounted  in  sponsons.  All  the  R.  F.  guns  are  protected 

by  1  inch  gun  shields.  Six  1-pdr.  R.  F.  Hotchkiss  guns,  one  at  each 

end  of  forward  and  after  bridges,  and  two  on  the  forecastle,  all  pro- 
tected by  light  gun  shields.     Six  Maxim  guns,  three  in  each  top. 

There  are  two  search-lights,  one  on  a  platform  on  the  foremast  above 
the  forward  bridge  and  one  on  the  after  bridge. 

She  luts  three  torpedo  tubes,  one  on  each  beam  with  above-water 
discharge,  and  one  in  bow  with  underwater  discharge  and  carries  nine 

Schwartzkopf  torpedoes. 
It   is    reported    that  the  two  above-water   torpedo   tubes    are    to    be 

removed  and  replaced  by  two  tin.  R.  F.  Krupp  guns. 

1252—01   8 
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DENMARK. 

HESKYTTEREN. 

Torpedo  transport  vessel,  laid  down  at  Copenhagen  November  23, 

1899;  launched  January  7,  1900.  Length,  113  feet;  beam,  25  feet; 

draught,  aft,  10.8;  drag,  2  feet;  displacement,  390  tons.  The  engines 
will  develop  600  i.  h.  p.,  giving  a  speed  of  12  knots.  She  has  Babcock 

&  Wilcox  boilers.     The  armament  consists  of  three  3-pdr.  R.  F.  guns. 

ENGLAND. 

DUNCAX   CLASS. 

This  class  of  first-class  battleships  includes  the  following  vessels,  all 
of  14,000  tons: 

Name. 
Built  at— 

Albemarle   I  Chatham  . . . 

Corrwallis     Black-wall  . . 
Duncan   I   do   

Exmouth      Birkenhead 

Montagu      Devonport. . 

Russell      Jarrow   

Laid  down.       Launched. 

Jan.     8,1900  I  Mar.     5,1901 

July    13,1899 

July   10,1899      Mar.  21,1901 

Aug.  10,1* NOV.   23,1899 
Mar.  11,1899 

Mar.     5,1901 

Feb.   19,1901 

Their  dimensions  are  as  follows:  length  between  perpendiculars. 

405  feet;  beam,  75  feet  6  inches;  mean  draught.  26  feet  6  inches:  weight 

of  hull,  9,055  tons;  displacement,  14,000  tons;  i.  h.  p.,  18,000;  speed, 
19  knots. 

Being  all  built  from  the  same  plans,  a  single  description  will  suffice 
for  all  of  the  class. 

They  are  of  steel  throughout  and  built  on  the  longitudinal  system: 

the  stem,  sternposts,  propeller-shaft  brackets,  and  rani  of  massive 
strength  are  formed  of  steel  castings.  The  hull  is  divided  into  320 

water-tight  compartments,  and  there  is  a  double  bottom,  extending 
four-fifths  of  the  total  length,  under  the  engines  and  boiler-room 

spaces.  The  port  and  starboard  engine-rooms  are  divided  by  a  middle 
line  water-tight  bulkhead  extending  from  the  keel  to  main  deck  10 

feet  above  the  load  water-line.  There  are  3  boiler  rooms,  each  being 

a  separate  water-tight  compartment,  and  containing  in  all  24  Belleville 

water-tube  boilers.  There  are  longitudinal  water-tight  bulkheads  at 
the  sides  extending  throughout  the  machinery  and  boiler  spaces,  and 

subdivided  by  athwartship  water-tight  bulkheads,  forming  in  all  52 
coal  bunkers,  which  act  as  an  additional  protection  to  the  engines  and 
boilers.  On  the  platform  and  lower  decks  is  placed  the  auxiliary 

machinery  for  the  working  of  the  ship,  including  electric  engine-. 
hydraulic  pumping  engines,  capstan  engines,  air  compressors,  etc.. 

as  well  as  a  fully  equipped  engineers1  workshop  and  numerous  store- 



35 

rooms.  The  officers  and  crew  are  accommodated  on  the  middle  and 

main  decks,  the  admiral  and  captain  having  day  cabins  on  the  upper 
deck. 

The  officers'  accommodation  consists  of  cabins  situated  aft,  those  for 

the  senior  officers  being  on  the  main  deck.  The  admiral's  cabin  is 
at  the  extreme  after  end  of  the  main  deck,  with  access  to  a  handsome 

stern  walk  fitted  with  a  steel  canopy.  The  upper  deck  extends  from 
stem  to  stern  without  a  break,  and  above  it  are  the  forward  and  after 

shelter  decks,  on  which  are  placed  the  conning  towers,  the  latter  being 

of  12  inch  Harveyized  steel  and  the  former  of  3  inch  nickel-steel.  These 
are  surmounted  by  flying  bridges  and  connected  on  each  side  with  a 

fore-and-aft  bridge.  The  boats,  of  which  there  are  18,  vaiying  in 
length  from  13.5  to  56  feet,  are  stowed  amidships  on  skid  beams. 

The  ships  have  two  steel  masts  3  feet  1  inch  in  diameter,  each  mast 

carrying  a  fighting  top  (with  three  3-pdr.  R.  F.  Hotchkiss  guns  in 

each)  and  a  search-light  platform.  They  have  striking  topmasts 

standing  160  feet  above  the  water-line,  with  a  truck  semaphore  at  the 
main  and  a  multiple  flashing  lamp  at  the  fore.  A  strong  steel  derrick, 

worked  by  hydraulic  power  and  tested  to  36  tons  lift,  is  fitted  to  the 

mainmast  for  lifting  the  larger  boats,  and  the  foremast  is  fitted  with 

two  steel  derricks,  each  tested  to  10  tons,  for  working  the  lighter  boats. 

There  are  two  signal  }7ards  on  each  mast  and  two  smoke-pipes  in  a 
fore-and-aft  line  between  the  masts. 

Loud-speaking  telephones  are  fitted  in  the  conning  towers,  connect- 

ing with  the  engine-rooms  and  the  12-in.  gun  positions,  instead  of 

the  usual  voice  tubes.  The  helm  signals  are  worked  by  Brown's  tele- 
motor  gear,  and  electric  rudder  indicators  are  installed  in  the  conning 

towers  and  on  the  bridges.  Stockless  anchors  are  provided,  to  stow 
within  their  own  hawse  pipes,  and  there  are  neither  billboards  nor 

cat  davits.  The  ventilating  cowls  to  the  engine  and  fire  rooms  have 

been  done  away  with. 

The  barbettes,  one  forward  and  one  aft,  rise  from  the  middle  deck 

and  project  a  lew  feet  above  the  upper  Ojeck,  protected  by  10  inch  and 

11  inch  Harveyized  armor,  and  inside  are  powerful  hydraulic  turn- 
ing engines,  with  all  the  gear  necessary  for  controlling  the  ponderous 

turntable,  carrying  the  two  12-in.  guns  in  a  specially  protected 
shield  in  each  barbette.  The  main  deck,  which  forms  the  top  of  the 

armored  citadel,  is  a  protective  deck  2  inches  thick,  enclosing  the  bar- 
bettes, reduced  to  1  inch  thick  at  the  stem.  The  middle  deck,  which 

is  a  protective  deck  of  1  inch  steel,  is  horizontal  in  the  center,  2  feet 

6  inches  above  the  load  line,  and  sloped  down  at  an  angle  of  about  40 
degrees  at  the  sides  to  5  feet  below  the  load  line,  which  forms  the  shelf 

on  which  the  side  armor  rests,  this  protective  deck  running  in  this 
form  from   after  to    forward    barbettes,  of  which  it   is  the  foundation; 

it  then  dips  down  at  tin-  center,  gradually  losing  the  angles  at  each 
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side  and  eventually  forming  the  lower  deck,  still  retaining  its  pro- 
tective thickness  right  to  the  stem  casting,  to  which  it  is  strongly 

secured.  Before  and  abaft  of  the  barbettes  the  line  of  this  deck  is 

continued  as  an  ordinary  deck. 

The  lower  deck  is  a  sloping  protective  deck  of  1  inch  thickness 
before  the  forward  barbette  and  2  inches  thick  aft  of  the  after  bar- 

bette, and  protecting  the  steering  gear,  etc.  The  sides  of  the  vessel 

are  protected  from  stern  to  transverse  armored  bulkhead  with  two 

thicknesses  of  \  inch  nickel-steel  on  \  inch  ordinary  steel  plating,  and 
from  armored  bulkhead  to  a  distance  of  286  feet  by  7  inch  Harvevized 

armor  about  14  feet  wide  in  wake  of  barbettes,  reducing  gradually  to 

2  inches  nickel,  which  finishes  in  the  rabbet  on  the  stem,  giving  great 

rigidity  to  the  powerful  ram.  Thus  it  is  seen  that  the  ends  of  the  ship 
are  no  longer  left  entirely  unprotected,  as  is  the  ease  in  former  classes 

of  ships. 

Behind  this  belt  of  armor  coal  bunkers  are  arranged,  whereby  a 

large  amount  of  additional  protection  is  secured.  With  a  view  to 

preventing  water  from  rinding  its  way  below  the  protective  deck, 

means  are  provided  for  closing  the  several  openings  by  water-tight 
shutters  and  covers,  while  in  the  ease  of  those  which  must  necessarily 
remain  open  in  action  cofferdams  have  been  fitted  with  the  same  object. 

The  ships  are  fitted  with  torpedo-net  defense  on  each  side  for  a  dis- 
tance of  300  feet  from  the  stem. 

The  main  armament  consists  of  four  50-ton  breech-loading  guns  of 
12-in.  caliber,  with  a  training  arc  of  L20  degrees  each  side  of  the  middle 

line.  These  guns  are  of  the  wire-wound  type  and  will  be  fitted  with 
an  apparatus  by  means  of  which  each  gun  may  be  loaded  at  any  angle 

of  elevation  or  depression,  either  with  the  gun  at  rest  or  in  motion. 

The  principal  advantage  of  this  is  that  the  guns  can  always  be  kept 
sighted.  These  guns  are  among  the  most  powerful  in  the  world, 

having  a  computed  range  of  20  miles.  The  auxiliary  armament  con- 
sists of  twelve  6-in.  R.  F.  guns,  each  placed  in  a  casemate  of  Harvey- 
ized armor  6  inches  thick.  Four  of  these  are  on  the  upper  deck,  the 

two  forward  ones  training  over  the  bow  and  to  30  degrees  abaft  the 

beam,  and  the  two  after  ones  training  over  the  stern  and  to  30  degrees 

before  the  beam.  The  other  eight  are  situated  on  the  main  deck,  the 

four  forward  and  aft  trained  the  same  as  the  guns  on  the  upper  deck, 

and  the  four  in  the  midships  are  trained  60  degrees  before  and  abaft 

the  beam.  Twelve  12-pdrs.,  two  in  the  bows  and  two  on  the  quar- 
ters on  the  main  deck,  six  in  the  waist  of  the  ship  on  the  upper 

deck,  and  two  on  the  forward  shelter  deck,  the  latter  beino  field  and 

boat  guns;  eight  Maxims  on  shelters  and  bridges,  and  six  3-pdr-.. 
three  in  each  military  top.  There  are  four  submerged  18-in.  torpedo 

tubes,  two  forward  and  two  aft.  The  ships  will  carry  fourteen  lS-in. 

and  five  14-in.  torpedoes,  the  latter  being  for  use  in  firing  from  drop- 
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ping  gear  from  the  ship's  steamboats.  The  total  coal  capacity  is 
2,200  tons,  850  tons  in  the  upper  and  1,350  tons  in  the  lower  bunkers 

and  the  wings.  This  amount  of  coal  will  enable  the  ships  to  steam 

for  about  thirty  days  at  10  knots,  or  about  7,200  miles. 

These  ships  are  lighted  throughout  by  electricity,  with  an  installa- 
tion of  about  900  electric  lamps,  and  are  also  equipped  with  six 

search-lights  of  25,000  candle-power  each,  the  dynamos  being  under 
protection.  Means  are  so  arranged  that  the  ships  when  in  action  can 
be  fought  from  either  of  the  two  conning  towers. 

A  departure  has  been  made  from  former  practice  in  connection  with 
the  engines,  which  partake  more  of  the  characteristics  of  the  cruiser 

type  than  of  the  design  formerly  adopted  in  battleships.  They  have 

four  cylinders,  and  are  generally  lighter.  The  propelling  machinery 

is  more  powerful  and  is  designed  to  run  at  a  higher  speed  than  the 

engines  fitted  to  an\T  previous  battleships,  being  designed  to  develop 

18,000  i.  h.  p.  on  the  official  eight  hours'  trial.  For  each  of  the  twin 
screws  there  are  four  cylinders,  viz,  one  high-pressure,  33^  inches; 

one  intermediate,  54^  inches;  and  two  low-pressure  cylinders,  63 
inches,  all  of  48-inch  stroke,  and  designed  to  run  at  120  revolutions 

per  minute.  The  high-pressure  and  intermediate  cylinders  are  placed 
in  the  middle  and  a  low-pressure  at  each  end.  The  crank  shaft  is  in 

two  pieces,  each  piece  having  two  double-throw  cranks,  which  have 
been  forged  solid.  The  body  of  the  shaft  and  pins  arc  hollow.  The 

high-pressure  and  intermediate-pressure  cylinders  have  piston  valves 
with  packing  rings  of  the  restrained  type,  and  the  low-pressure  cyl- 

inders flat  slide  valves,  with  efficient  relief  rings  on  the  back.  The 

valves  are  all  drawn  by  ordinary  link-motion,  connected  with  a  massive 

weighshaft  along  the  front  of  tin1  engines.  The  reversing  is  by  a 
continuous  round-about  worm  and  wheel  gear,  driven  by  a  double- 

cylinder  engine.  Powerful  hand-reversing  gear  is  also  provided,  this 
and  the  steam  gear  being  connected  by  clutches  to  the  worm-shaft. 
All  the  hand  gear  is  brought  to  the  middle  of  the  starting  platform 

to  give  ready  control  with  the  minimum  number  of  attendants.  The 

propellers  turn  inward,  and  this  enables  the  starting  platform  to  be 

alongside  the  middle-line  fore-and-aft  bulkhead.  Through  this  there 

is  a  doorway,  making  supervision  of  tin1  two  sets  of  engines  very  con- 
venient. The  engines  were  set  up  in  the  shops  complete  and  ready 

to  be  placed  on  board  as  soon  as  the  vessels  were  launched. 

The  bedplates  and  back  standards  are  of  cast  steel,  the  Latter  being 

split  at  the  bottom  to  get  direct  attachment  to  the  girders  of  the  bed- 
plate. The  inboard  columns  are  turned  steel  forgings.  their  bottom 

ends  being  directly  connected  with  six  cross  girders,  carrying  the 

beatings.  As  the  cylinders  are  bolted  together  in  pairs,  each  pair 
b  thus  supported  at  the  back  by  two  cast-steel  standards,  and  at  the 
front  by  three  tinned  forged-steel  columns.      The  cylinders  t  hein>el\  e> 
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are,  of  course,  of  cast  iron,  but  their  pistons  and  covers  are  of  cast 

steel.  The  piston  and  connecting  rods  are  of  substantial  proportions, 

the  bearings  of  the  latter  having  large  surfaces.  The  high  and  inter- 

mediate rods  have  to  transmit  each  about  one-third  of  the  total  power 

on  each  shaft,  and  are  made  considerabl\r  larger  than  those  for  low 

pressure,  which  have  each  to  transmit  about  one-sixth.  The  piston 
rods  have  large  shoes  working  on  the  guide  plates,  bolted  to  the  back 
columns. 

Each  low-pressure  cylinder  has  its  own  condenser  and  air  pump,  the 

latter  being  driven  by  levers  from  the  piston-rod  crosshead.  As  the 

two  cylinders  in  each  engine-room  are  arranged  so  that  both  low- 
pressure  cylinders  may  exhaust  into  either  one  or  the  other  alone,  as 

well  as  into  both  together,  there  will  be  ample  opportunity  for  keep- 
ing the  tubes  thoroughly  clean  and  the  condensers  otherwise  efficient. 

The  air-pump  discharges  the  water  into  large  hot-well  tanks,  whence 

it  is  pumped  by  a  large  hot -well  pump,  of  the  Weir  t}^pe,  through 
grease  filters  into  the  feed  tanks,  to  which  all  the  feed-pump  suctions 
are  connected.  Two  large  centrifugal  pumps,  with  independent 

engines,  are  fitted  in  each  engine-room  for  circulating  the  water 
through  the  condensers. 

The  shafting  is  of  steel,  bored  hollow,  the  stern  tube  length  being 

covered  with  gun-metal  sleeves  in  one  length.  The  propellers  are 

four-bladed,  the  boss  and  blades  being  made  of  manganese  bronze. 

There  are  in  the  engine-rooms  four  evaporators  and  two  distilling 
condensers;  four  fire  and  bilge  pumps,  each  capable  of  discharging  120 

tons  of  water  per  hou'r;  four  main  centrifugal  pumps,  each  capa- 
ble of  discharging  1,400  tons  of  water  per  hour;  two  auxiliary  circu- 

lating air-pumps,  two  fans  for  ventilating  the  engine-rooms,  two 
steering  engines,  two  starting  engines,  and  two  turning  engines. 

In  the  boiler-rooms  are  three  main  and  three  auxiliary  feed  pumps, 

three  furnace  air  pumps,  and  ten  fire-room  fans.  There  is  an  ice- 

making  machine  on  the  compressed-air  system  in  the- forward  capstan 
engine  room,  capable  of  making  800  pounds  of  ice  per  twenty-four 
hours  under  tropical  conditions.  There  are  four  dynamos,  each  480 

amperes,  100  volts,  two  in  engine  rooms  and  two  in  the  auxiliary 

machineiy  department,  aft.  By  an  arrangement  at  the  switchboard 

any  of  the  dynamos  can  be  put  onto  any  or  all  of  the  many  circuits  of 

the  ship.  Of  the  six  search-lights,  one  is  on  the  platform  high  up  on 

each  mast,  and  two  on  each  bridge.  There  are  four  sets  of  air- 

compressing  pumps  with  necessary  reservoirs  in  the  auxiliary  machin- 

ery rooms,  for  charging  and  ejecting  torpedoes.  There  are  steam  cap- 
stans forward,  the  after  capstans  being  worked  by  electric  motors. 

The  steering  gear  is  on  the  screw  principle,  and  there  are  two  steer- 
ing engines,  one  in  each  engine  room,  having  separate  steam  and 

exhaust  pipes.     Each  engine  is  of  sufficient  power  to  put  the  rudder 
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from  hard-over  to  hard-over  (or  through  70  degrees)  in  thirty  seconds 

when  the  ship  is  steaming  at  full  speed — 19  knots. 
There  are  five  positions  for  steering  by  steam,  viz,  forward  bridge, 

both  conning  towers,  lower  deck  forward,  and  steering  compartment 

on  platform  deck  aft,  close  to  the  wheels  for  steering  by  hand.  There 

are  twenty -four  Belleville  boilers,  installed  in  separate  water-tight 
compartments.  There  are  two  groups  of  eight,  placed  back  to  back, 
and  two  of  four,  placed  back  to  a  bulkhead.  The  working  pressure 

is  300  pounds  per  square  inch,  to  be  reduced  to  250  pounds  at  the 

engines.  The  boilers  are  fitted  with  economizers  through  which  the 

feed  water  passes  on  its  way  from  the  feed  pumps  to  the  boilers 

proper  or  generators.  The  total  surface  of  the  generators  and  econ- 
omizers is  43,200  square  feet,  and  the  grate  surface  1,375  square  feet. 

The  heating  surface  per  i.  h.  p.  is  2.4  square  feet;  the  i.  h.  p.  per 

square  foot  of  grate  area  is  13.1,  and  the  total  weight  of  machineiy  is 

1,580  tons.  The  uptakes  lead  into  two  smoke-pipes.  The  boilers  are 

fitted  with  automatic  feed-regulators  and  all  the  usual  mountings.  The 
tubes  are  all  solid  drawn  steel,  and  are  galvanized,  and  the  junction 

boxes  are  of  malleable  cast  iron.  In  each  boiler  compartment  there 

are  a  main  and  auxiliary  feed  pump  of  the  Weir  type,  and  three 

double-cylinder  air-blowing  engines  for  the  air  jets  in  the  furnaces. 
Large  centrifugal  fans  are  provided  for  bringing  a  supply  of  air  down 

to  the  tire- rooms.  Steam  ash-hoisting  engines,  with  friction  gearing, 
ore  also  fitted.  . 

The  main  steam  pipes,  in  fact  all  the  steam  pipes  except  the  small 

ones,  are  of  steel,  and.  except  the  large  ones,  are  all  solid  drawn. 
The  main  and  auxiliary  steam  pipes  are  carried  from  the  separate 

boiler  compartments  to  the  engine-room  bulkhead,  where  they  join  up 

to  self-acting  stop  valves,  from  which  main  pipes  lead  to  the  separa- 
tors, and  to  the  main  and  auxiliary  engines.  There  are  separate 

engine-rooms  provided  for  the  engines  that  are  not  accommodated  in 

the  engine  and  boiler-rooms,  such  as  air-compressing  machinery, 

hydraulic  machinery,  electric-lighting  machinery,  etc. 
A  very  complete  workshop  is  also  provided  with  a  number  of  use- 

ful machines,  such  as  lathes,  shaping  machine,  punching  and  shear- 

ing machine;,  grindstones,  etc.,  all  driven  by  a  separate  steam  engine. 

In  -nil able  positions  on  the  ship  there  will  also  be  fitted  boat-hoisting 
machinery,  coal  hoists,  etc. 

The  complements  <>f  these  ships  will  be  about  750. 

PBIHCE  OF  WALKS— QUEEN. 

These  new  battleships  were  laid  down  March  20  and  March  L2,  L900, 
in  the  dockyards  at  Chatham  and  Devonport,  respectively,  and  are  to 
be  more  powerful  than  any  battleships  yet  built  for  the  English  aavy. 

They  will  be 400  feet  long,  75  feel  beam,  26  l'eet  t>  inches  draught, 
of  15,000  tons  displacement,  L5,000  i.  b.  p.  under  natural  draught,  and 
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19  knots  speed.  The  weight  of  hull,  including  armor  and  backing, 

will  be  9,985  tons.  The  normal  coal  capacity  will  be  900  tons;  maxi- 
mum, 2,100  tons. 

The  armor  belt  will  be  of  nickel-steel,  commencing  30  feet  from  the 
bows  and  extending  aft  220  feet.  The  armor  will  be  9  inches  thick 

and  15  feet  wide.  The}^  will  have  a  curved  bulkhead  near  the  after 
barbettes  made  of  12  inch  plates,  while  the  barbettes  themselves  will 
be  built  of  plates  varying  from  6  inches  to  12  inches  in  thickness.  A 
protective  deck  covering  all  the  vulnerable  parts  has  been  provided 

for,  and  this  will  be  of  the  turtle-back  shape,  having  a  thickness  of 
1  inch  on  the  flat  and  2  inches  on  the  slopes.  The  barbette  hoods  will 

be  of  8  and  10  inch  armor,  while  the  casemates  for  the  6-in.  guns  will 
be  of  6  inch  plates. 

The  armament  will  consist  of  four  12-in.,  50-ton,  wire-wound  guns, 
mounted  in  pairs  in  barbettes  forward  and  aft;  twelve  6-in.  R.  F. 
guns  of  the  latest  pattern;  sixteen  12-pdr.  (12-hundredweight),  and 
two  12-pdr.  (8-hundred weight)  R.  F.  guns;  six  3-pdr.  R.  F.  Hotchkiss 
guns,  and  eight  0.45-in.  Maxims.  They  will  have  four  submerged 
torpedo  tubes  for  18-in.  Whitehead  torpedoes. 

There  will  be  two  sets  of  vertical  triple-expansion  engines  to  develop 
15,000  i.  h.  p.  The  boilers  will  be  twenty  in  number,  of  the  Yarrow 

large-tube  type  in  the  Queen,  and  Babcock  &  Wilcox  type  in  the 
Prince  of  Wales. 

COUNTY  (LASS. 

This  class  of  armored  cruisers  includes  the  following  vessels,  all  of 
9,800  tons: 

Name. 

Bedford   

Berwick   

Cornwall   

Cumberland. 

Donegal   
Essex   

Kent   

Lancaster  . . . 

Monmouth  . . 

Suffolk   

Built  at- 

Glasgow   
  do   

Pembroke  .. 

Glasgow   

  do   

Pembroke  .. 

Portsmouth 

Elswiek   

Glasgow   
Portsmouth 

Laid  down. 

Feb.    19,1900 

Launched. 

Mar.  11,1901 

Feb.  19,1901 

Feb.  14,1901 

Jan.  1, 19(H) 
Feb.    12,1900 

Aug.  29,1899 
Mar.   25,1901 

Mar.     C»,  1901 

Of  these,  the  Bedford,  Essex,  Kent*  and  Monmouth  were  first 
authorized,  the  others  being  authorized  a  year  later.  The  latter  will 
be  slightly  improved  over  those  first  laid  down,  but  only  in  minor 
details,  so  that  the  same  description  will  apply  to  all  of  the  class. 

In  design  they  are  similar  to  the  Cressy  class  in  general  features. 
Both  types  have  all  the  advantage  which  great  length  affords  as  a 

contributory  factor  in  the  development  of  high  speed,  without  the  dis- 
advantages which  ordinarily  attach  to  it  so  far  as  steering  is  concerned. 

At  load  draught  the  ships  have  a  level  keel  for  about  three-fourths  of 
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their  length  in  the  central  portion,  and  from  the  termination  of  this 

part  at  each  end  the  keel  slopes  upward  almost  in  straight  lines  to 
the  stem  and  sternpost,  the  rise  being  considerable  in  both  cases. 

This  feature  is  designed  to  increase  the  handiness  of  the  vessels.  To 

further  improve  their  steering  qualities,  the}r  will  be  fitted  with  bal- 
anced rudders,  which  will  extend  as  low  as  the  deepest  part  of  the 

keel,  and  of  which  a  portion  will  work  under  the  sloped  portion  above 
mentioned. 

The  principal  dimensions  are  as  follows:  length  between  perpen- 
diculars, 440  feet;  length  over  all,  463.5  feet;  beam,  66  feet;  mean 

draught,  24  feet  6  inches;  displacement,  9,800  tons. 

They  will  be  built  of  steel,  unsheathed,  with  the  high  forecastle 

which  is  indispensable  in  a  fast  cruiser.  The  weight  of  the  hull  and 

armor  is  5,895  tons.  There  will  be  two  conning  towers,  one  forward 

and  one  aft,  and  two  bridges  with  pilot  house  and  chart  room  on  the 

forward  and  after  ones,  respectively.  They  will  be  fitted  with  two 

steel  masts,  each  having  a  search-light  platform.  A  long-distance 
semaphore  for  signaling  at  sea  will  be  fitted  at  the  head  of  the  main- 

mast, and  each  mast  will  be  fitted  with  a  derrick  to  which  can  be 

attached  a  Temperley  transporter  for  coaling  purposes,  the  derrick  on 

the  mainmast  being  of  steel  and  used  for  lifting  out  the  larger  boats. 

The  boats  include  two  steamboats,  one  56  feet  in  length,  and  one  40 

feet  in  length,  and  nine  sailing  and  pulling  boats,  ranging  from  a  42 

foot  sailing  launch  to  a  16  foot  dingey.  The  two  steamboats  are  capa- 
ble of  steaming  about  13.5  knots  per  hour,  and  are  fitted  with  torpedo 

dropping  gear. 

The  intention  of  using  non-inflammable  wood  in  these  vessels  has 

been  abandoned,  corticine-covered  steel  being  employed  instead  for 

the  between-deck  fittings.  ,An  oaken  covering  is  being  given  to  the 
quarter-decks  and  forecastles,  as  this  material  is  much  better  than  bare 
steel  for  the  men  to  get  about  on  when  at  sea.  But  no  wood  is  being 
used  in  places  where  its  presence  is  considered  dangerous.  Experience 
haw  proved  that  where  wood  is  bolted  to  steel,  as  it  is  on  the  upper 

decks  of  these  ships,  it  will  neither  burn  nor  splinter. 
The  side  armor  is  4  inches  thick  and  about  11  feet  deep  amidships, 

extending  in  varying  thicknesses  right  forward  to  the  how,  and  finish- 

ing well  abaft  the  engine  room  at  the  cross-armor  bulkhead.  There 
are  two  protective  decks,  the  lower  one  of  which  is  of  the  usual  turtle- 

back  shape,  on  which  the  armor  rests,  and  is  formed  of  two  thicknesses, 

each  of  |  inch.  The  main  deck,  situated  at  the  top  of  armor,  also  a 

protective  deck  throughout  the  extent  of  the  minor  belt,  is  oompo 
of  thicknesses  of  |  inch  plating.  The  length  of  the  armor  belt  is  :_V>(> 

feet  amidships,  and  it  extends  right  up  to  the  main  deck.  It  is  con- 
tinued to  the  how  with  a  thickness  of  2  inches.  Aft  it  is  terminated 

by  a  5  inch  bulkhead.  The  ram  is  a  steel  casting,  weighing  over  i;* 
tons. 
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The  armament  will  consist  of  fourteen  6-in.  R.  F.  guns,  four 
mounted  in  two  low  circular  barbettes,  forward  and  aft.  on  the  upper 
deck  on  new  twin  mountings,  in  which  they  are  trained  in  azimuth  as 

one  gun,  but  in  elevation  separately.  The  barbettes  will  be  of  special 

steel  4  inches  thick,  with  floors  of  2  inch  steel.  They  will  be  pro- 

tected by  4  inch  shields.  The  remaining  ten  6-in.  guns  will  be  car- 
ried in  casemates,  four  on  the  upper  deck  and  six  on  the  gun  deck. 

The  four  guns  in  the  forward  casemates  will  have  a  right-ahead  fire, 

and  those  aft  a  fire  right  astern,  leaving  one  gun  on  each  side  amid- 
ships in  broadside.     The  casemate  armor  will  be  4  inches  thick. 

For  the  barbette  guns  electric  ammunition  hoists  are  installed  which 

supply  ammunition  to  the  guns  alternately,  but  may  be  so  arranged  as 
to  serve  but  one  of  them. 

In  addition  to  these  guns  there  will  be  carried  eight  12-pdr.  (12- 
hundredweight)  R.  F.  guns,  two  forward  and  two  aft  on  the  main 

deck,  the  others  in  broadside;  three  3-pdr.  R.  F.  guns:  eight  Maxims: 

and  two  12-pdr.  (8-hundredweight)  R.  F.  guns  carried  in  broadside, 

but  also  to  be  used  for  boat  and  field  purposes.  Two  18-in.  submerged 

torpedo  tubes  will  be  fitted  forward,  and  seven  18-in.  torpedoes. 

besides  five  14-in.  torpedoes,  will  be  carried,  the  latter  for  boat  service. 

It  has  been  decided  to  replace  the  four  6-in.  guns  in  the  barbettes 

by  two  of  the  new  7.5-in.  guns,  firing  200-pound  projectiles,  and  ibis 
will  be  done  in  the  case  of  the  later  ships  of  this  class  and  probably  in 
the  four  first  authorized  as  well. 

They  will  be  propelled  by  twin  screws,  each  being  actuated  by  an 

independent  set  of  vertical  triple-expansion  engines,  with  one  high,  one 

intermediate,  and  two  low-pressure  cylinders,  of  the  collective  power 
of  11,000  i.  h.  p.,  giving  an  aggregate  power  of  22,000  i.  h.  p.  for 

both  sets  of  engines,  the  boiler  safety  valves  being  loaded  to  a  pressure 

of  300  pounds  per  square  inch,  the  steam  pressure  being  reduced  to  250 

pounds  per  square  inch  at  the  engines.  The  cylinders  are  37.  ♦'►'>.  69, 
and  69  inches,  with  42 -inch  stroke. 

The  cylinders  are  of  cast  iron,  each  being  a  separate  casting.  They 

are  braced  together  by  wrought  steel  stays,  fitted  at  the  top  and  bottom 

of  cylinders.  Each  cylinder  has  a  separate  liner  forming  a  steam 

jacket.  The  cylinders,  of  course,  are  inverted,  and  are  carried  at  the 

back  on  columns  of  box  pattern,  being  made  in  A -shape,  at  the  bottom, 

to  give  greater  stability.  These  columns  also  carry  the  motion  bars. 

The  front  pillars  are  of  forged  steel,  two  to  each  cylinder.  This  arrange- 
ment leaves  the  front  of  engine  open,  and  gives  a  ready  access  to 

working  parts.  The  valves  of  the  high  and  intermediate-pressure 
cylinders  in  each  engine  are  of  the  piston  type,  while  those  of  the 

low-pressure  cylinders  are  of  the  triple-ported  flat  type.  These  valves 
are  worked  by  double  eccentric  link  gear,  the  head  rod  being,  as 

usual,  the  straight  rod.  The  engines  are  reversed  by  an  independent 

double-cylinder,  steam  reversing-engine,  working  a  worm  and  worm 
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wheel  of  the  all-round  t}Tpe,  the  clutch  arrangement  being  fitted  so 
that  the  engines  can  be  reversed  hy  steam  or  hand.  The  engines  are 

balanced  on  the  Yarrow,  Schlick,  and  Tweed}T  s}^stem.  There  are  two 
condensers  for  each  engine,  placed  in  the  wings  of  the  ship.  They  are 

of  gun  metal  with  horizontal  tubes  of  brass,  through  which  the  circu- 
lating water  passes.  The  cooling  surface  in  each  is  5,700  square  feet. 

The  air  pumps,  which  are  worked  by  levers  from  the  low-pressure 
cylinder  crossheads  are  entirely  of  gun  metal,  single  acting,  and  are 
23  inches  in  diameter  and  21  inch  stroke. 

Four  sets  of  combined  engines  and  dynamos  will  be  fitted  to  light 

the  ship  and  work  the  electric  motors  and  search-lights.  Every  com- 

partment except  the  double  bottom  will  be  efficiencthT  lighted  by 

incandescent  lamps.  Colomb's  lights  will  be  fitted  for  use  when  the 
dynamos  are  not  running.  Ventilation  will  be  secured  b}^  the  use  of 

motor  fans  outside  the  engine  and  boiler-room  spaces,  and  by  steam 

fans  in  those  compartments.  There  will  also  be  a  complete  installa- 

tion of  electric  bells  and  voice  pipes,  and,  in  addition,  loud-speaking 
telephones  at  important  positions. 

Steam  will  be  supplied  by  31  separate  water-tube  boilers  of  the 

Belleville  type,  fitted  with  economizers.  They  contain  a  total  heating- 
surface  of  50,300  square  feet,  and  a  grate  surface  of  1,610  square  feet. 

Of  the  above-mentioned  heating  surface  17,200*  square  feet  are  in  the 
economizers. 

The  boilers  are  arranged  in  three  water-tight  compartments,  viz: 
1^!  boilers  in  the  after  compartment,  11  in  the  center  compartment, 

and  8  in  the  forward  one.  Of  the  six  ships  last  ordered,  all  excepting 
the  Lancaster  will  be  supplied  with  Niclausse  boilers  instead  of  the 

Belleville  boilers  as  at  first  proposed. 

The  speed  on  the  eight  hours'  trial,  natural  draft,  is  to  be  23  knots. 
The  vessels,  of  course,  are  installed  with  the  full  complement  of  aux- 

iliary machinery  necessary  for  the  efficient  working  of  a  first-class 
modern  cruiser. 

The  amount  of  coal  carried  at  normal  draught  is  800  tons,  but  pro- 
vision has  been  made  for  the  stowage  of  twice  that  amount. 

The  complement  of  the  vessels  will  be  678,  officers  and  men. 
CltKKKY  CLASS. 

This  class  of  armored  cruisers  includes  the  following  vessels,  all  of 

12,000  Ions: 

Alxdikir  .. 

Bacchante 

f .... 

Euryalui  . 
Hogue   

Butlej   

Name 
limit  at— 

Glasgow  . . . 
  do   

  do   
Barrow 
  do   

<  ilydebanli 

Laid  iluw  ii. 

Nov.  9,1898 
Feb.  1;.,  1899 

Oct.  12,1896 

July  18,1890 

Julj  14,1898 
Auk.  I 

Launched. 

Mi.\  16,  1900 

Feb.  vi,  i '.hi i D«c  1,1899 

Auk.  13,  1900 

Nov,  18, 1899 
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Of  these,  the  Aboukir,  Cressy,  and  Sutlej  have  had  their  steam 
trials,  which  will  be  noted  under  that  head.  The  other  vessels  are 
much  in  arrears. 

Their  general  dimensions  are:  length  between  perpendiculars.  MO 

feet;  beam,  69  feet  6  inches;  mean  draught,  26  feet  3  inches;  displace- 
ment, 12,000  tons. 

They  are  similar  to  the  Diadem  class  in  appearance,  but  built  on 
finer  lines,  and  the  speed  and  stability  are  improved.  They  are 
sheathed  with  teak  and  coppered.  The  distinctive  feature  about  them, 

other  than  the  bow  and  stern  guns,  is  the  tumble-home  of  the  sides. 
This,  as  the  diagram  shows,  is  very  marked  on  the  main  deck.     They 

SECTION   OF  H.  M.  S.  CRESSY. 

more  nearby  approach  the  French  shape  of  hull  amidships  than  any 
other  of  the  modern  English  ships.  The  Diadem  class  arc  practically 
wall-sided. 

They  have  two  masts,  each  carrying  a  search-light  platform  and  two 
signal  yards,  and  four  smoke-pipes  in  a  fore-and-aft  line. 

The  special  characteristic  of  these  vessels  is  their  armor,  which 
weighs  1,100  tons.  The  belt,  which  is  coterminous  with  the  citadel. 
has  a  length  of  230  feet  and  a  depth  of  11  feet  6  inches,  that  is,  from 

the  main  deck  to  5  feet  below  the  water  line,  where  it  joins  the  pro- 
tective deck,  thus  completely  inclosingthe  vital  parts  of  the  ship.  The 

armor  is  of  Harve}Tized  steel,  of  a  thickness  of  6  inches  at  the  belt  and 
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of  5  inches  at  the  athwartship  bulkheads  at  either  end  of  the  citadel. 

Forward  of  the  citadel,  the  structure  is  stiffened  bjT  2  inches  of  nickel 
steel,  from  the  end  of  the  belt  to  the  stem,  to  support  the  ram  and 

keep  out  small  projectiles.  Above  the  belt  are  the  twelve  6-in.  guns, 
which  are  carried  in  6  inch  casemates,  but  with  no  other  armor  protec- 

tion. The  deck  in  the  wake  of  the  citadel  is  of  two  i  inch  plates.  The 
barbettes  have  6  inch  armor. 

The  armament  consists  of  two  9.2-in.  guns  in  barbettes,  one  for- 

ward and  one  aft,  with  6  inch  shields;  twelve  6-in.  R.  F.  guns  in 
casemates,  four  on  the  upper  deck  and  eight  on  the  gun  deck,  the 

arrangement  similar  to  that  of  the  County  class,  the  exception  being 

that  there  is  one  additional  6-in.  gun  on  each  side;  twelve  12-pdr.  R.  F. 

guns  of  12  hundredweight;  two  12-pdrs.  of  8  hundredweight,  for  boat 
and  shore  purposes;  three  3-pdr.  R.  F.  guns,  and  eight  Maxims. 

There  will  be  two  submerged  tubes  for  I8-in.  Whitehead  torpedoes. 

The  propelling  machinery  consists  of  two  sets  of  triple-expansion 

engines,  fitted  in  two  water-tight  compartments,  each  set  having  four 
inverted  cylinders  working  on  four  clanks.  The  high-pressure  cylinder 
is  36  inches  in  diameter,  the  intermediate  59  inches,  and  each  of  the  low 

pressure  68  inches  diameter,  the  stroke  in  all  cases  being  48  inches.  The 

high  and  intermediate-pressure  cylinders  are  each  fitted  with  a  piston 

valve,  and  each  low-pressure  cylinder  with  a  double-ported  slide  valve 

with  a  relieving  ring  at  the  back;  all  the  valves  being  worked  b}r  the 
usual  double-eccentric  and  link-motion  gear.  The  reversing  is  effected 

by  means  of  double-cylinder  steam  engines,  with  gear  of  the  all-round 
type.  Maud  gear  is  also  fitted.  The  crank,  thrust,  and  propeller 
shafting  is  of  forged  steel  and  hollow.  The  propeller  bosses  are  of 

gun  metal,  fitted  with  four  adjustable  blades  of  manganese  bronze. 

The  main  condensers  are  at  the  backs  of  the  engines  and  are  of  cast 

brass  of  oval  form,  fitted  with  brass  tubes,  the  condensing  water  being 

supplied  by  four  centrifugal  pumps  of  gun  metal,  each  fitted  with 

independent  engines.  The  feed,  bilge,  and  hot-well  pumps  are  all 
independent,  and  separate  from  the  main  engines;  steam  for  these  and 

all  other  auxiliary  machinery  being  supplied  by  a  special  range  of 

steam  pipes.  The  exhaust  steam  will  be  arranged  to  discharge  to  the 

auxiliary  condensers,  the  atmosphere,  and  low-pressure  receivers. 
There  are  two  auxiliary  condensers,  each  fitted  with  a  circulating  pump 

and  a  small  air  pump.  List  and  Munn's  patent  feed-water  niters  will 
be  fitted  to  prevent  any  impurities  reaching  the  boilers.  The  vessels 

will  also  be  fitted  with  the  usual  auxiliary  machinery,  viz,  a  complete 

distilling  plant  to  supply  fresh  water  to  the  boilers,  and  also  lor  drink- 

ing  purposes;  three   sets  of   engines   and   dynamos  for  producing  the 

necessary  current  for  electric  lighting;  two  double-cylinder  direct- 
acting  engines,  with  the  necessary  gear  for  steering  purposes;  two 

complete  sets  of  air-compressing  engines  and  pumps,  with  the  air  reser- 
voirs for  charging  torpedoes,  and  two  vertical  refrigerating  machines 
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of  the  dense-air  type,  with  the  necessary  cold-storage  room  for  ship's 
provisions. 

Steam  will  be  supplied  by  an  installation  of  thirty  water-tube 
boilers  having  economizers,  all  of  the  latest  Belleville  type.  The  boil- 

ers arc  arranged  in  four  groups,  each  group  fitted  in  a  water-tight 
compartment.  They  are  designed  to  work  at  a  pressure  of  300  pounds, 
valves  being  fitted  to  reduce  the  pressure  to  250  pounds  at  engines. 

The  four  boiler  compartments  take  up  130  feet  of  the  length  of  the 

ships,  the  coal  bunkers  being  arranged  on  either  side  of  the  fire-rooms 
and  over  the  protective  deck.  There  is  also  an  ath wart-ship  bunker 
right  forward.  The  boilers  have  been  designed  with  most  liberal 

steam-generating  surfaces,  so  that  no  difficulty  should  be  experienced 
in  obtaining  the  full  power,  and  even  more  if  of  any  utility,  and  at 
the  same  time  a  higher  power  is  obtained  per  ton  of  machinery  than 
could  be  realized  with  ordinary  boilers.  At  full  power  the  engines 
will  make  120  revolutions,  which  is  estimated  to  give  a  speed  of  21 
knots  per  hour. 
Pumping  engines  are  fitted  in  each  fire  room  to  supply  air  to  the 

furnaces  and  combustion  chambers,  and  the  necessary  air  for  the  fire- 
room  ventilation  will  be  supplied  by  large  fans.  Fans  will  also  be 
fitted  for  the  engine  room  and  ship  ventilation. 

DRAKE  (LASS. 

This  class  of  armored  cruisers  includes  the  following  vessels  of 
14,100  tons: 

Name. 

Drake   

Good  Hope  . 

King  Alfred 
Leviathan . . 

Built  at— 

Pembroke 

Glasgow.. 

Barrow . . . 

Glasgow  . . 

Laid  down.        Launched. 

Apr.  24,1899 
Sept.  11,1899 

Aug.  U,1898 
Nov.  30,1899 

Mar.    5, 1901 

Feb.  21,1901 

July     3,1901 

The  name  originally  chosen  for  the  Good  TI<>p<  was  Africa,  but  it 
was  changed  after  the  ship  had  been  ordered,  as  a  compliment  to  the 

people  of  Cape  Colon}T,  who  are  presenting  the  ship  to  the  Empire. 
The  vessel  last  named  is  much  in  arrears,  and  may  not  be  launched 

this  }rear. 
Their  general  dimensions  are:  length  between  perpendiculars,  500 

feet;  beam,  71  feet  4  inches;  mean  draught.  26  feet;  displacement, 
14,100  tons. 

These  vessels  are  built  of  steel,  unsheathed,  and  are  intended  to  be 

superior  to  an}~  armored  cruisers  in  the  British  or  foreign  navies  with 
respect  to  both  offensive  and  defensive  powers.  The  shape  of  the  hull 
is  to  be  similar  to  that  of  the  Oressy  class,  as  already  described, 

including  the  balanced  rudder.  They  will  have  two  masts,  each  sup- 
plied with  two  signal  yards  and  a  search-light  platform.  At  the  fore 

end  of  the  vessels  is  a  conning  tower  of  12  inch  armor,  with  an  armored 
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communicating  tube  to  protect  the  gear  for  controlling,  operations 

throughout  the  ship.  There  are  two  navigating  bridges,  one  forward 
and  one  aft. 

The  boiler  and  engine  rooms  occupy  the  middle  portion  of  the  ship 

below,  and  magazine,  shell  rooms,  and  stores  of  one  kind  and  another 

the  lower  parts  at  the  ends.  Above  the  lower  deck  for  a  considerable 

distance  on  the  fore  side  of  the  armor  bulkhead  the  space  between  it 

and  the  main  deck  forms  coal  bunkers,  which,  when  full  of  coal,  will 

greatly  increase  the  protection  afforded  to  the  vital  parts  below  them. 
Underneath  the  lower  deck,  on  each  side,  are  ammunition  passages, 

which  enable  the  ammunition  to  be  conveyed  under  protection  to 
armored  tubes  which  communicate  between  it  and  the  casemates.  The 

space  between  the  lower  and  main  decks  at  the  fore  end  is  occupied  by 

storerooms,  and  at  the  after  end  warrant  officers'  cabins,  pantries, 
etc.,  will  be  constructed. 

On  the  main  deck  the  officers'  cabins  will  be  built,  while  the  crew 
will  be  accommodated  forward  and  between  the  casemates,  which  are 

situated  at  intervals  along  the  sides,  four  on  each  side.  The  case- 

mates are  in  every  case  double-storied.  They  are  to  be  formed  of 
6  inch  Krupp  armor  plates  in  front  and  2  inch  plates  at  the  sides  and 

rear.  The  furnishings  and  fittings  will  be  of  wood,  so  treated  as  to 

make  it  non-inflammable.  An  electric  installation  is  arranged  for 

thoroughly  lighting  the  vessel;  also  six  powerful  search-lights,  four 
on  the  bridges  and  one  on  an  elevated  platform  on  each  mast. 

The  armored  and  protected  sides  extend  from  the  stem  for  a  dis- 
tance of  400  feet,  enclosed  aft  by  an  armored  bulkhead.  The  2  inch 

armor  is  of  nickel  steel,  extending  from  the  lower  deck  to  the  upper 

deck,  affording  cover  to  the  men  at  the  12-pdr.  guns  on  the  main  deck 

forward.  The  thicker  armor  amidships — 4,  5,  and  6  inch — is  all  of 
specially  hardened  steel.  There  are  two  armored  decks,  the  lower  and 

main,  the  main  being  thicker  in  the  wake  of  the  citadel  and  forming  its 
crown;  the  lower  deck  has  sloping  sides,  which  meet  the  bottom  of  the 
armor  belt  below  the  water.  Abaft  the  citadel  the  lower  deck  form 

the  protection  over  the  steering  arrangements  and  is  of  2.5  inch  steel. 

In  addition,  the  coal  bunkers  are  so  disposed  as  to  give  protection  to 
the  machinery. 

The  armament  of  these  vessels  consists  of  two  9.2-in.  breech-loadins 

guns  fitted  in  o'  inch  armored  barbettes,  one  forward  and  one  aft; 
these  an-  served  through  armored  trunks  from  magazines  and  shell 
rooms  by  means  of  hydraulic  power,  as  well  as  by  hand.  There  are 

sixteen  <;  in.  R.  K.  guns,  all  placed  in  casemates  of  5  inch  armor,  the 

rear  walls  being  2  inches  thick.      There  are  twelve  L2-pdrs.  distributed 
over  the  upper  decks,  while  forward  and  aft  on  the  main  deck  there 

are  two   12-pdr.    bout  or  field  guns,   three   3-pdrs.,  and   nine    Maxims. 

There  are  also  two  L8-in.  submerged  torpedo  tubes. 
The  propelling  machinery  consists  of  two   sets  of   triple  expansion 
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engines,  and  will  be  fitted  in  two  water-tight  compartments,  each  set 

having-  four  inverted  cylinders  working  on  four  cranks.  Each  high- 
pressure  cylinder  is  43.5  inches,  intermediate  71  inches,  and  low  pres- 
ure  81.5  inches  in  diameter,  all  adapted  for  a  stroke  of  4  feet.  It  is 
anticipated  that  the  i.  h.  p.  required  will  be  obtained  without  diffi- 

culty with  the  engines  working  at  about  120  revolutions  per  minute. 

The  high  and  intermediate-pressure  cylinders  are  each  fitted  with  a 

piston  valve,  and  each  low-pressure  cylinder  with  a  triple-ported  slide 
valve  with  a  relieving  ring  at  the  back,  all  the  valves  being  worked  by 

the  usual  double-eccentric  and  link-motion  gear.  The  engines  are  bal- 
anced on  the  Yarrow,  Schlick,  and  Tweedy  system,  the  many  advan- 

tages of  this  system  of  balancing  having  been  clearly  proved  by  the 

perfect  working  of  the  engines  of  the  new  roj^al  yacht  Victoria  and 
Albert.  Reversing  is  effected  by  means  of  double-cylinder  steam 
engines,  with  gear  of  the  all-round  type,  hand  gear  being  also  fitted. 
The  crank,  thrust,  and  propeller  shafting  is  of  forged  steel,  and  hollow. 
Each  of  the  propellers  has  a  boss  of  gun  metal,  with  three  adjustable 

blades  of  Stone's  bronze.  They  are  19  feet  in  diameter  and  22  feet  9 
inches  pitch.  Each  set  of  engines  is  provided  with  two  main  condens- 

ers so  arranged  that  one  condenser  can  be  used  independently  of  the 
other  hi  case  of  one  requiring  overhaul.  These  condensers  are  used  in 
conjunction  with  the  main  propelling  machinery  only,  and  are  placed 
back  of  the  engines.  They  are  of  cast  brass,  of  oval  form,  fitted  with 

brass  tubes.  Auxiliaiy  condensers,  one  in  each  engine-room,  fitted 
with  independent  engines  and  pumps  are  provided  for  condensing  the 
steam  from  all  the  auxiliary  machinery,  which  in  vessels  of  this  size 
and  importance  totals  up  to  a  very  formidable  number.  The  air  pumps 

are  worked  direct  off  the  main  engines.  The  engine-rooms  arc  exceed- 
ing^ roomy  and  allow  free  access  to  all  the  moving  parts. 

The  condensing  water  will  be  supplied  by  four  centrifugal  pumps 

of  gun  metal,  each  fitted  with  an  independent  engine.  The  main  con- 
densers have  a  cooling  surface  of  32.000  square  feet,  and  the  auxiliary 

condensers  of  3,450  square  feet.  The  feed,  bilge,  and  hot-well  pumps 
are  all  independent  and  separate  from  the  main  engines;  steam  for 
these  and  all  other  auxiliary  machinery  will  be  supplied  by  a  special 
range  of  steam  pipes.  The  auxiliary  exhaust  will  be  arranged  to 

discharge  to  the  auxiliary  condensers,  the  atmosphere,  and  the  low- 
pressure  receivers,  and  for  working  the  evaporators.  There  are  two 
auxiliary  condensers,  each  fitted  with  a  circulating  pump  and  a  small 

air  pump.  List  &  Munn's  patent  feed-water  filters  will  be  fitted  to 
prevent  any  impurities  reaching  the  boilers.  The  vessel  will  also  be 
fitted  with  the  usual  auxiliary  machinery,  viz,  a  complete  distilling 

plant  to  supply  fresh  water  to  the  boilers,  and  also  for  drinking  pur- 
poses; three  sets  of  engines  and  dynamos  for  producing  the  necessary 

current  for  electric  lighting;  two  double-cylinder  direct-acting  engines 
with  the  necessary  gear  for  steering  purposes;  two  complete  sets  of 
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air-compressing  engines  and  pumps  with  the  necessary  reservoirs  and 

columns  for  charging  torpedoes,  and  one  ice-making  machine  of  the 

dense-air  type,  including  a  cold-storage  room,  and  a  pump  for  circu- 
lating water  in  the  air  cooler. 

Steam  will  be  supplied  by  an  installation  of  fort}r-three  water-tube 
boilers  and  economizers,  all  of  the  latest  Belleville  type,  having  a  total 

heating  surface  of  71,970  square  feet,  and  a  grate  surface  of  2,310 

square  feet.  The  boilers  will  be  arranged  in  four  groups,  each  group 

fitted  in  a  water-tight  compartment.  They  are  designed  to  work  at 
a  pressure  of  300  pounds,  the  working  pressure  in  the  engine  room 

being  250  pounds  per  square  inch.  Air  is  supplied  to  the  fire- rooms 
by  sixteen  fans  driven  by  double-acting  steam  engines  with  four  air- 

pumping  engines  fitted  in  the  fire-rooms  for  supplying  air  to  the 
furnaces  and  combustion  chambers.  Fans  will  also  be  fitted  for 

engine-room  and  ship  ventilation.  There  will  be  four  smoke-pipes  in 
a  fore-and-aft  line,  each  rising  90  feet  above  the  grate  bars.  The 
maximum  coal  capacity  will  be  2,000  tons.  The  total  weight  of 

machinery  will  be  2,500  tons.  The  vessels  on  trial  are  to  develop 

30,000  i.  h.  p.,  when  a  speed  of  23  knots  is  expected  to  be  obtained. 

The  complement  of  the  ships  is  900,  officers  and  men. 

COMPARISON  OF  THE  COUNTY,  CKESSY,  AND  DRAKE  CLASSES. 

The  three  foregoing  classes  of  armored  cruisers  represent  three 

distinct  types,  and  it  is  interesting  to  note  the  essential  differences,  as 

these  three  types  in  many  ways  embody  modern  ideas,  notably  in 
having  a  large  area  of  their  broadsides  clothed  with  armor.  The 

Kent  is  taken  as  the  representative  of  the  County  class. 

The  increased  initial  velocity  of  rapid-fire  guns  has  so  greatly 
increased  their  penetration  at  long  range,  and  the  havoc  they  may  do 

in  the  interior  of  a  ship,  that  dependence  could  no  longer  be  placed  in  the 
protective  deck  and  minute  subdivision  of  the  hull.  At  the  same  time 

the  metallurgist  has,  by  the  face  hardening  of  armor,  solved  the  diffi- 

culty formerly  experienced  of  allowing  a  sufficiency  of  weight  for  effect- 
ive broadside  armor  protection  without  materially  impairing  the  speed, 

which  hitter  must  always  be  more  or  less  paramount  in  cruiser  design. 
Originally  the  armor  belt  required  was  10  inches  in  thickness  and  of 

necessity  had  to  he  of  limited  area  owing  to  its  weight.  Now  armor 

has  become  considerably  toughened  as  to  permit  of  limited  thickness, 
and  consequently  extended  area.  The  British  Admiralty  has  therefore 
reduced  the  thickness  of  armor  for  the  Kent  class  to  4  inches.  The 

vessels  are  of  9,500  tons  displacement.  The  modern  cruiser  is,  of 

course,  a  compromise.     It  can  not  have  great  defensive  qualities, 

greal  speed,  and  great  gun  power.  One  must  give  way  in  degree  to 

the  other.  Because  of  this  fact,  a  comparison,  within  certain  limits, 
of  the  three  typical  first  class  British  cruisers  of  to  day  is  of  Interest 

Thus  the   Crewy  class,  firsi    laid    down,  has  the  same    protection  as  the 

1252-  01  1 
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Drake  class,  but  being  of  less  displacement  something  bad  to  be 
forfeited  in  the  way  of  speed,  although  the  gun  power  remained 
practically  the  same.  In  the  Kent  class,  again,  the  thickness  of  armor 
was  reduced,  as  well  as  the  gun  power,  to  give  better  speed  on  a 
reduced  displacement  and  cost.  The  Drake  and  her  consorts  are  the 
largest  cruisers  yet  contemplated,  though  the  United  States  has  in  its 
present  naval  program  cruisers  of  almost  equal  size. 

CONTRAST   IN    DIMENSIONS   AND   GENERAL   FEATURES. 

The  Cressy  class  resemble  the  eight  vessels  of  the  Diadem  t}^pe, 
with  the  addition  of  the  side  armor;  the  Drake  ships  are  belted 
Powerfuls,  and  the  Kent  cruisers  are  modifications  of  the  Cressy.  The 
last  named  has  6.35  feet  of  length  to  1  foot  of  beam;  the  Kent  rather 
less,  because  of  her  less  displacement;  and  the  Drake  7  feet  to  1  foot, 
as  will  be  seen  by  the  following  figures: 

Class   

Number  ordered   

Length  between  perpendiculars 
Breadth   

Draught   

Displacement   

Weight  of  hull    

Speed  in  knots   

Indicated  horsepower   

Bunker  capacity  (maximum).. 

Cressy. Drake. 
Kent. 

Six   Four   Ten. 

440  feet    500  feet   440  feet. 

69  feet  6  inches  . 71  feet    
66  feet. 

26  feet  3  inches . 26  feet   'Ji  feet  6  inches. 

12,000  tons   

7,840  tons   
21   

14,100  tons   

8,500  tons   
23   

30,000   

9.800  tuns. 

5,895  tons. 23. 

21,000   22,000. 

1,600  tons   2,500  tons   1,600  tons. 

The  ratio  of  the  weight  of  hull  to  the  total  is  interesting.  In  the 
case  of  the  Cressy  it  is  65  per  cent;  in  the  Drake,  with  her  great 
engine  power  and  speed,  and  in  the  Kent,  with  her  reduced  thickness 

of  armor,  but  great  speed,  it  is  only  60  per  cent.  This  latter  approxi- 
mates the  results  in  the  Powerful,  which  had  a  deck  from  3  to  6  inches 

thick  as  the  only  hull  protection,  while  in  the  Diadem  class,  also  with 
a  2J  to  4  inch  deck,  it  was  63  per  cent.  Thus  structural  modifications 
have  been  made  in  all  three  new  classes  to  make  up  for  any  increase 

in  the  weight  of  armor  without  affecting  other  elements — armament, 
magazine  accommodations,  etc.  In  the  Cressy  class  the  6  inch  belt  is 
11  feet  6  inches  wide,  and  in  length  is  230  feet,  terminating  120  feet 
from  the  bow;  but  here  the  shell  plating  is  rcenforced  with  a  belt  of 
corresponding  width  of  2  inch  nickel  steel  extending  right  to  the  rani. 
In  the  Drake  class  the  belt  is  about  11  feet  wide,  and  is  6  inches  thick 
except  at  the  fore  part,  where  2  inch  nickel  steel  is  again  used,  the 
total  length  from  the  stern  being  400  feet,  leaving  about  100  feet  of 
the  broadside  aft  with  only  armored  deck  and  subdivision  protection. 
In  the  Kent  class  the  same  arrangement  is  adopted,  the  main  belt 

beginning  106  feet  from  the  stern.  It  is  4  inches  in  thickness,  taper- 
ing to  2  inches  at  the  bow;  its  width  is  as  in  the  Cressy.  We  have 

thus  80  per  cent  of  the  length  of  the  Cressy  and  Dral<    protected  on 



51 

the  broadside,  and  76  per  cent  of  the  length  of  the  Kent.  In  the  later 

ships  there  is  only  an  armored  bulkhead  aft  where  the  main  belt 

terminates,  and  it  is  5  inches  thick  in  the  Cressy,  12  inches  in  the 

Drake,  and  4  inches  in  the  Kent.  As  with  all  British  armored  ships 

now,  there  are  two  protective  decks — the  lower  and  main,  the  latter 
being  thicker  within  the  citadel  to  form  its  crown.  The  thickness  in 

the  larger  cruisers  is  from  3  to  2  inches,  and  generally  2£  inches  abaft 
the  main  side  armor. 

And  now  as  regards  the  armament.  The  Drake  class  has  greater 

gun  power  than  any  previous  cruiser,  for  not  only  is  there  an  increase 

in  number,  but  many  of  the  guns  are  of  the  Vickers  type,  developing 

greater  velocity  and  having  more  penetration  than  the  weapons  for- 

merly used.  There  are  in  this  class  two  9.2-in.  breech-loading  guns 
fitted  in  6  inch  armored  barbettes  (one  forward  and  one  aft).  These 

are  served  through  armored  trunks  from  the  magazines  and  shell 

rooms  by  means  of  hydraulic  power,  as  well  as  by  hand.  There  are 

sixteen  6-in.  R.  F.  guns  (four  more  than  in  the  Powerful)  all  placed  in 
casemates  of  5  inch  armor,  the  rear  walls  being  2  inches  thick.  Of 

the  smaller  rapid-fire  guns  there  are  twelve  12-pdrs.  distributed  over 
the  upper  decks,  while  forward  and  aft,  on  the  main  deck,  there  are 

two  12-pdr.  boat  or  field  guns,  three  3-pdrs.,  and  nine  Maxims.  There 
are  also  two  under- water  18-in.  torpedo  tubes.  The  principal  differ- 

ence in  the  case  of  the  Cressy  is  that  there  are  only  twelve  6-in.  R.  F. 

guns,  and  in  the  Kent  class  there  are  four  6-in.  R.  F.  guns  mounted 

in  pairs  in  4  inch  armored  barbettes,  instead  of  the  two  9.2-in.  breech 
loaders,  one  forward  and  one  aft.  There  are  in  the  Kent  class  ten  6-in. 

R.  F.  guns  in  4  inch  armored  casemates,  ten  12-pdr.  R.  F.  guns,  three 

3-pdr.  R.  F.  guns,  eight  .45-in.  Maxims,  with  two  18-in.  submerged 
torpedo  tubes. 

1  ETAILS    OF    THE    MACHINERY. 

Taking  up  the  subject  of  the  machinery,  the  leading  particulars  fol- 
low in  tabular  form  and  afford  an  interesting  comparison. 

Cylinders: 
High  pressure   Inches. . 
Intermediate  pressure   do. . . 
Low  pressure,  two   do.. . 

Stroke   do. . . 

irUons..   

Piston  speed   feet . . 

Working  pressure   pounds. . 
Number  Belleville  botten   

Heating  nirface   square  feet.. 
area   do. . . 

Weight  of  machinery   tons.. 

Indicated  horsepower  per  ton   
Square  feet  of  beating  lurface  per  Indicated  boi    

Indicated  horsepower  per  square  fool  <>f  grate  area   

Cressy. 

T><J 

c.s 

l.s 

120 

960 
800  to  250 

80 51,600 

Li  650 
1,800 
11.67 

12.7 

Drake. in.; 

71 

Mi 

18 

*  120 

960 
BOO  to 

i;; 

7 1 ,  970 

•2,;;  i  (i 

2,  BOO 

12.  (HI 

18.0 

Knit. 

;57 

60 

(i'.i 

12 

1  Id 

'.ISO 

300  i.. 

;;i 

60,800 

1,(110 L,  780 
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It  is  not  necessary  to  enter  here  into  details  {is  to  the  design  of  the 
machinery,  as  that  has  been  fully  treated  of  in  the  foregoing  articles. 

The  high  piston  speed  is  one  result  of  the  importance  of  keeping 
the  engines  completely  under  the  protective  deck,  and  in  action  these 
will,  as  far  as  possible,  be  inclosed  within  cofferdams.  The  ratio  of 
cylinders  can  easily  be  arrived  at  from  the  particulars  given.  In  the 
case  of  the  Kent,  for  instance,  high  pressure  to  low  pressure,  it  is 
6.96,  and  pressure  in  the  intermediate  is  to  be  reduced  to  19.5  pounds. 
The  reduction  in  the  weight  of  machinery  to  12.56  i.  h.  p.  per  ton  in 
the  case  of  the  Kent  is  interesting.  This  has  been  exceeded  in  the 
trials  of  some  of  the  recent  ships,  and  2.29  square  feet  of  heating 
surface  per  unit  of  power,  although  less  than  in  recent  cruisers,  is 
liberal  when  comparison  is  made  with  the  boilers  of  the  cylindrical 
type  worked  under  forced  draft,  so  that  the  high  result  is  got  without 
unduly  forcing  the  boilers. 

CHALLENGES  AND  ENCOUNTER. 

These  second-class  protected  cruisers  were  laid  down  at  Chatham 
December  1,  1900,  and  Devonport  January  28,  1901,  respectively. 

They  are  to  be  an  improvement  on  the  Hermes  type,  and  as  the}'  are 
to  be  a  knot  faster— which  calls  for  an  increase  in  power — they  are  to 
be  of  greater  displacement,  and  the  dimensions  arc  altered  so  as  not 
to  increase  the  draught. 

The  dimensions  are:  length,  355  feet;  beam,  56  feet;  mean  draught, 
21  feet;  displacement,  5,880  tons. 

They  will  be  built  of  steel,  with  an  armored  protective  deck  and 
heavily  armored  conning  towers,  and  with  a  view  to  being  able  to  keep 
out  of  dock  for  long  periods,  the  hull  will  be  sheathed  and  coppered. 

The  armament  will  consist  of  eleven  6-in.  R.  F.  guns,  nine  12-pdr. 
R.  F.  guns,  eight  of  12  hundredweight,  and  one  of  8  hundredweight, 

for  boat  and  field  purposes;  six  3-pdr.  R.  F.  guns,  and  six  Maxims. 
They  will  have  two  submerged  torpedo  tubes  for  discharging  18-in. 
Whitehead  torpedoes,  and  will  carry  seven  torpedoc 

The  engines  are  designed  to  develop  12,500  i.  h.  p.  and  maintain  a 
speed  of  21  knots. 

Belleville  boilers  were  ordered  for  these  ships,  but  the  orders  have 

been  canceled,  and  they  are  to  be  fitted  with  18  Durr  boilers  similar  to 
those  in  use  in  the  German  navy. 

The  complement  will  be  175,  officers  and  men.  , 

ESPIEGLE  (LASS. 

These  new  sloops  are  an  improvement  over  the  Condor  class  of 
sloops,  being  somewhat  stronger  and  faster.  The  following  vessels  of 

this  class  have  been  laid  down,  and  it  is  probable  that  the  two  sloop- 

proposed  in  this  year's  estimates  will  be  of  the  same  class: 
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Name. 

Espiegle . 
Fantome 

Merlin... 

Odin   

Biiilt  at- 

Sheerness 
  do.... 

  do.... 
  do.... 

Laid  down. 

Jan.     8, 1900 
  do   

Feb.   11,1901 

  do   

Launched. 

Dec.     8,1900 
Mar.  23.1901 

Their  general  dimensions  are:  length,  185  feet;  beam,  33  feet; 

mean  draught,  11  feet  3  inches,  and  a  displacement  of  1,070  tons. 

The}'  have  steel  frames,  covered  with  steel  plating  J-  inch  thick, 
which  is  sheathed  with  wood  1  inches  thick  to  a  height  of  2  feet  above 

the  load  water-line,  and  coppered.  The  copper  sheathing  extends  to 

1  foot  above  the  load  water-line.  The  ships  are  minutely  divided  into 

water-tight  compartments,  while  above  the  engine  and  boiler-rooms 

runs  a  steel  Water-tight  deck,  which  forms  a  division  between  the 

upper  and  lower  coal  bunkers.  The}^  will  be  barked-rigged,  and  fitted 

with  hand-steering  gear  and  electric  search-lights.  The  weight  of  hull 
is  540  tons. 

The  armament  will  consist  of  six  4-in.  R.  F.  guns,  two  forward, 

two  aft,  and  two  amidship;  four  3-pdr.  Hotchkiss  R.  F.  guns,  and  two 
Maxims. 

They  will  have .  vertical  triple-expansion  engines,  driving  twin 
screws,  and  with  an  i.  h.  p.  of  1,400  are  expected  to  make  13  to  13.25 

knots  per  hour. 

They  will  be  supplied  with  Babcock  &  Wilcox  boilers.  The  bunker 
capacity  will  be  160  tons. 

The  complement  will  be  113,  officers  and  men. 

MOORHEN  AND  TEAL. 

These  two  shallow-draught  gunboats  were  ordered  in  October,  1900, 
and  the  Teal  was  launched,  with  steam  up,  Ma}'  18,  1901.  They  are 
similar  to  the  Heron  class,  described  in  General  Information  Series 

No.  XVI 1 1,  page  88,  but  larger. 

In  building  these  vessels  the  problem  was  to  carry  a  load,  consisting 
of  fuel  and  armament,  of  10  tons  on  a  draught  of  27  inches;  to  have 

all  the  vulnerable  parts  of  the  vessels  plated  so  as  to  be  proof  against 

rifle  lire,  and  at  the  same  time  to  attain  a  speed  of  13  knots  under 

forced  draft,  burning  wood  fuel  only.  They  are  intended  for  use  on 
the  rivers  in  China. 

Their  dimensions  are:  Length,  LOO  feet;  beam.  24  feet  6  inches; 

draught,  27  inches;  displacement,  ls<>  tons. 

The  armament  consists  of  two  6-pdr.  EL  K.  guns  and  lour  0.45-in. 
Maxims. 

The  vessels  have  twin  screws  and  compound  engines,  which  are  to 
develop   800    i.    h.    p.    with    forced    draft.      They    are    fitted     with    two 
Yarrow  >t  might -tube  watcr-tufic  boilers. 
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During  the  last  week  in  May,  1901,  the  Teal  had  her  official  trials 

at  the  mouth  of  the  Thames,  which  were  highly  gratifying  to  all  con- 

cerned. On  a  continuous  run  of  some  hours'  duration  the  contract 
speed  of  13  knots  was  attained  with  exceptional  ease,  with  natural 

draft  only  and  wood  fuel,  the  draught  being  but  26.25  inches. 

KANGAROO  AND  SYKEN. 

These  torpedo-boat  destroyers  were  launched  from  the  Jarrow 

shipyard  of  Palmer's  Shipbuilding  Company  September  8,  1900,  and 
December  20,  1900,  and  are  the  fourteenth  and  fifteenth  vessels  of  a 

similar  type  built  at  that  yard. 

Their  dimensions  are:  length  over  all,  219  feet  6  inches:  length  on 

the  load  water-line,  215  feet;  beam,  20  feet  9  inches:  depth,  12  feet 

10-J-  inches:  mean  draught,  5  feet  7  inches;  displacement.  370  tons; 
guaranteed  speed,  30  knots. 

The  armament  consists  of  one  12-pdr.  R.  F.  gun,  three  6-pdr.  R.  F. 

guns,  and  two  18-in.  torpedo  tubes. 

They  have  two  triple-expansion  engines  and  four  Reed's  water-tube boilers. 
RACEHORSE  AND  BOEBUCK. 

These  torpedo-boat  destroyers  were  launched  at  Newcastle  Novem- 

ber 8,  1900,  and  January  -1,  1901,  respectively,  and  are  of  a  type  simi- 
lar to  the  Kangaroo,  the  dimensions  being:  length,  21<>  feet:  beam. 

21  feet;  depth,  12  feet  0  inches;  displacement,  380  tons. 

The  armament  will  be  one  12-pdr.  and  live  6-pdr.  R.  F.  guns  and 

two  deck  torpedo  tubes  for  18-in.  torpedoes. 
The  main  propelling  machinery  will  consist  of  two  sets  of  vertical 

triple-expansion  engines  of  specially  light  design,  in  the  construction 
of  which  steel  and  the  strongest  bronze  alloys  have  been  most  exten- 

sively used  with  a  view  of  getting  the  maximum  strength  from  the 

least  possible  weight.  The  engines  when  working  at  full  power  will 

run  about  390  revolutions  per  minute  and  should  develop  fully  6,000 

i.  h.  p.  Steam  is  to  be  supplied  by  four  Yarrow  water-tube  boilers, 
designed  for  a  working  pressure  of  250  pounds  per  square  inch  and 

arranged  in  two  separate4  water-tight  compartments. 

\OS.   «»S,   M  AM)  107. 
i 

These  torpedo  boats  of  a  new  and  improved  type  were  launched  at 

Chiswiek  January  22,  March  5,  and  July  2,  1901,  respectively,  and  are 

the  first  of  four  25-knot  torpedo  boats  being  built  for  the  English 
navy.     The  remaining  one  will  be  numbered  108. 

These  vessels,  when  completed,  will  be  the  most  powerful  torpedo 

boats  in  the  world,  as  they  will  have  a  greater  armament  than  any 

others,  and  will  develop  the  high  speed  of  25  knots  with  a  full  load  of 
42  tons. 
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It  is  interesting  to  compare  the  dimensions  of  these  vessels  with 
those  of  No.  1  torpedo  boat  (the  Lightning),  completed  by  Messrs. 

John  I.  Thornycroft  &  Co.  in  1877,  the  latter  being-  armed  with  one 
14-in.  torpedo  tube  only  and  no  guns: 

Nos.  98,  99  and 107. 

Length   |  155  feet   
Beam   I  17  feet   

Draught,  maximum   '  8  feet 5 inches. 
Displacement   !  150  tons   
I.  H.  P   

Speed    
2,800.... 
25  knots 

No.  1  torpedo  boat, 
Lightning. 

84  feet  7  inches. 

10  feet  10  inches. 
5  feet. 

30  tons. 400. 

18.55  knots. 

The  larger  size,  necessary  for  the  increased  speed,  of  the  new  ves- 
sels, compared  with  the  earlier  torpedo  boats,  will  enable  them  to 

maintain  their  speed  even  in  rough  weather  better  than  their  prede- 
cessors did  in  smooth.  The  engines  are  of  the  Thornycroft  balanced 

type,  which  have  proved  so  free  from  vibration  and  have  worked  so 

successfully  in  the  destroyers  built  for  the  British  and  other  govern- 
ments. The  vessels  will  be  armed  with  three  3-pdr.  R.  F.  guns  and 

three  torpedo  tubes  for  18-in.  Whitehead  torpedoes. 

Submarine  Boats. 

Mention  has  been  made  of  five  submarine  boats  building  for  the 
English  navy.  ̂ ne  following  particulars  regarding  them  are  available. 

Dimensions:  length,  63  feet  4  inches;  beam,  11  feet  9  inches;  dis- 
placement when  submerged,  120  tons. 

The  plating  and  frames  are  to  be  of  steel,  of  sufficient  size  and  thick- 
ness to  withstand  the  pressures  at  depths  not  over  100  feet.  Bulkheads 

are  to  be  located  to  provide  safety  in  the  event  of  collision  and  to 
stiffen  the  hull  as  a  whole.  The  superstructure  is  to  be  located  to 

allow  of  an  above- water  deck  31  feet  long  when  the  vessel  is  light  for 
surface  running.  The  conning  tower  will  be  of  armor  steel,  having 
an  outside  diameter  of  32  inches  and  a  minimum  thickness  of  -1  inches, 
and  provided  with  ports  for  observation. 

In  addition  to  the  ports  the  vessels  will  be  lighted  by  incandescent 
electric  lamps. 

Compressed  air  will  be  stored  aboard,  and  ventilators  will  be  pro- 
vided for  the  circulation  of  outside  air  through  the  vessel.  A  positive 

exclusion  of  gasoline  vapors  from  the  interior  of  the  boat  will  be  pos- 
sible, and  safety  valves  will  be  provided  to  relieve  any  excess  of 

pressure  in  the  vessel  over  that  of  the  atmosphere. 
The  armament  will  consist  of  one  torpedo-expulsion  tube,  located 

at  the  extreme  forward  end  of  the  vessel,  opening  outboard,  ̂   feel 
below    the  light  water  line.      The  vessels  will  have  capacity   for  carry 

ing  5  torpedoes,  each  1 1  feel  8  inches  long. 



5fi 
The  vessels  are  to  be  provided  with  a  means  for  expelling  torpedoes 

while  in  the  following  conditions  and  positions:  At  rest  or  during  run 
on  the  surface;  before  or  after  submergence;  while  awash,  at  rest,  or 
at  full  speed,  with  a  sufficient  portion  of  the  conning  tower  emerged 
to  allow  observation  by  the  navigator  while  running  submerged.  All 
the  necessary  appliances  will  be  installed  to  make  certain  and  safe  the 
accomplishment  of  these  conditions. 

The  main  engines  will  be  of  gasoline  type  for  surface  propulsion 
md  of  160  i.  h.  p.  The  fuel  supply  will  allow  of  a  maximum  run  of 
about  400  knots.  The  maximum  speed  on  the  surface  will  be  about 
9  knots  per  hour.  The  main  motor  will  be  of  the  electric  waterproof 
type,  giving  the  vessel  a  speed  of  7  knots  when  submerged.  The 

storage  battery  will  have  a  capacity  for  a  four  hours'  run  at  7  knots. 
The  engines  will  be  provided  with  automatic  means  of  moving  the 

rudders  to  the  desired  positions,  and  automatic  means  to  prevent  the 
vessel  inclining  to  excessive  angles  during  diving  or  rising,  to  keep 
the  depth  of  submergence  constant,  to  bring  the  vessel  to  a  horizontal 
position  at  the  desired  depth,  and  to  prevent  diving  to  excessive  depths. 

Both  steering  and  guiding  are  to  be  produced  b}T  hand  gear  if  desired. 
In  diving,  the  boat  will  be  submerged  to  an  awash  condition,  with 

only  the  conning  tower  ports  above  water,  then  dive  at  a  small  angle 

until  the  proper  depth  is  reached,  when,  through  automatic  or  hand- 
operated  means,  the  boat  is  brought  to  a  horizontal  position.  After 

the  discharge  of  the  torpedo  from  the  fixed  bow  tube,  the  compensa- 
tion for  the  weight  of  the  torpedo  expended  is  automatic  and  almost 

instantaneous,  causing  only  a  slight  change  of  trim  for  a  few  seconds. 
Provision  is  to  be  made  for  quick  rising  and  diving  for  observation, 
the  time  for  the  appearance  of  the  conning  tower  above  water  being 
dependent  upon  the  skill  of  the  navigator. 

The  official  trial  will  consist  of  a  surface  run  of  10  miles  at  7  knots 

and  a  submerged  run  of  2  miles  at  7  knots.  At  the  end  of  the  sub- 
merged run,  a  service  torpedo  will  be  discharged  and  strike  a  target 

150  feet  long  by  16  feet  deep,  the  upper  edge  of  the  target  being 

awash  and  placed  at  right  angles  to  the  course.  During  the  sub- 
merged run  the  boat  will  not  come  to  the  surface  more  than  three 

times  from  the  time  of  starting  until  the  discharge  of  the  torpedo, 
the  duration  of  each  appearance  not  to  exceed  one  minute.  Suitable 

masts  are  to  be  provided  for  observation  of  the  boat's  movements 
while  submerged. 

ASSISTANCE. 

A  new  departure  for  the  English  navy  is  the  building  of  the  repair 
ship  Assistance.  Her  dimensions  are:  length,  436  feet;  beam.  53 
feet;  draught,  20  feet;  displacement,  9,600  tons.  Her  engines,  with 

Howden's  system  of  forced  draft,  will  develop  4.2(H)  i.  h.  p.,  giving 
a  speed  of  13  knots,  while  with  natural  draft  the  power  is   3,000  and 
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the  speed  12  knots.     The  vessel  will  cost  $382,000,  and  the  machine 
tools  with  which  she  will  be  equipped  will  cost  $390,000. 

FRANCE. 

PATRIE  AND  R^PIJBLKJUE. 

Two  new  battleships  for  the  French  navy,  authorized  by  the  law  of 
1901,  have  been  ordered  to  be  built,  and  to  them  have  been  assigned 

the  names  Patrie  and  Bepublique.  They  will  be  the  largest  vessels  in 
the  French  navy. 

Their  dimensions  are:  length,  439  feet;  beam,  79  feet;  draught, 

aft,  27  feet  5  inches;  displacement,  14,865  tons. 

The  protection  comprises  a  complete  belt  11.8  inches  thick,  a  thin- 
ner belt  3.15  inches  thick,  protecting  the  gun  deck,  a  lower  protective 

deck  2.75  inches  thick,  and  an  upper  protective  deck  2.15  inches  thick. 

The  main  armament  will  be  protected  by  armor  11.8  inches  thick,  and 

the  turrets  of  the  auxiliary  battery  by  armor  5.5  inches  thick,  as  will 
also  be  the  armored  redoubts. 

The  armament  will  consist  of  four  12-in.  guns  in  two  turrets,  for- 
ward and  aft,  eighteen  6.5-in.  R.  F.  guns,  of  which  twelve  will  be  in 

six  turrets  and  six  in  armored  redoubts;  twenty-six  3-pdr.  R.  F. 

guns;  two  1-pdr.  R.  F.  guns,  and  five  torpedo  tubes,  two  submerged. 
There  will  be  three  vertical  triple-expansion  engines  and  three 

screws,  of  a  combined  power  of  17,475  i.  h.  p.  The  mean  speed  will 
be  18  knots. 

Steam  will  be  supplied  by  multitubular  boilers,  and  there  will  be  a 

coal  supply  of  1,825  tons,  giving  a  radius  of  action  of  1,880  miles  at 
full  power,  and  8,390  miles  at  10  knots. 

The  complement  will  be  42  officers  and  751  men. 

CONDE  CLASS. 

These  armored  cruisers  comprise  the  following  vessels  of  10,000 
tons: 

Name. 
Built  at — 

Laid  down. Launched, 

Amiral  An  he   St.  Nazaire   
     — ,  1899 

Apr.     1,  1901 

Sept.  f>,  L899 
'Jan.   10,  1900 

June—,  1900 

Conde*   
Lorient. . 

Gloire   .do   June  27  L900 
Mars«*ilJ;ii-<-   Brest  . 

Julj    ii.  L900 
June    i.  1901 Sully   La  Sevue 

Their  dimensions  are:    length   between    perpendiculars,  4;V2  feet   lo 

Inches;  beam,  <;<;  feet  8  indies;  mean  draught,  lM  feet;  displacement, 
10,000  tons. 

They  are    built  of  steel,  with   slight  ram    how;    1  military  mast  for- 
ward with  2  tops,  and  a  signal   mast  aft;    I  smoke  pipes  in  a  fore  and 
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aft  line,  2  just  abaft  foremast  and  2  forward  of  mainmast,  each  pair 
about  the  middle  of  the  two  halves  of  the  vessel. 

The  vessels  are  protected  by  three  stages  of  armor.  Along  the 

water-line  there  is  an  armor  belt  extending  from  the  stem  to  within 
13  feet  of  the  stern,  where  it  is  ended  by  a  transverse  bulknead. 
This  belt  extends  from  2.1  feet  above  the  water  line  to  4.4  feet  below 

it  forward  and  amidships,  tapering  to  2  feet  below  the  water-line  at 
the  after  end.  The  thickness  is  constant  from  the  upper  edge  to  1.0 

feet  below  the  water-line,  and  is  3.5  inches  forward,  6  inches  amid- 
ships, and  3  inches  aft.  At  the  lower  edge  the  thicknesses  are  2,  2.75, 

and  2  inches,  respectively. 

Above  this  belt,  and  over  the  same  extent,  there  is  a  belt  protecting 

the  main  deck,  and  rising  as  high  as  the  upper  armored  deck.  Its 

thicknesses  at  the  upper  and  lower  edges,  respectively,  are  3.15  and 

3.6  inches  forward,  4.7  and  5.1  inches  amidships,  and  2.75  and  3.15 
inches  aft. 

Above  this,  and  for  a  distance  of  131  feet  from  the  bow,  there  is  a 

belt  protecting  the  gun  deck  which  is  1.6  inches  thick,  between  the 

spar  deck  and  the  main  deck  belt. 

The  horizontal  protection  consists  of  two  armored  decks. 

The  lower  one  has  a  nearly  flat  surface  in  the  middle  line  of  the 

vessel,  and  is  1  inch  thick.  The  highest  part  is  level  with  the  upper 

part  of  the  main  belt,  and  it  inclines  downward  to  the  side  to  meet  the 

lower  edge  of  the  main  belt,  the  thickness  on  the  slopes  being  L.75 
inches. 

The  upper  protective  deck,  which  is  at  the  upper  edge  of  the  second 

belt  forming  the  gun  deck,  is  of  steel,  0.4  inch  in  thickness  as  far 

as  the  after  end  of  the  upper  armor,  and  from  there  to  the  stern  bulk- 
head it  is  reenforced  by  pistes  1  inch  thick. 

The  two  7.6-in.  guns  are  in  balanced  barbette  turrets,  the  plat- 

forms supporting  the  guns  carrying  armored  cupolas.  The  armor  is 

as  follows:  Of  the  movable  part,  walls  8  inches,  cupola  1.1  inches, 

splinter  shields  1.5  inches-,  fixed  part,  parapet  8  inches,  deck  1.5  inches, 
upper  part  of  armored  ammunition  hoist  6;3  inches,  lower  part  9 
inches. 

The  6.5-in.  guns  are  installed,  four  in  turrets  on  the  upper  deck 

and  four  in  casemates,  two  on  the  gun  deck  forward  and  two  on  the 

main  deck  aft.  Turrets,  vertical  walls  in  front  4.7  inches,  side  3.9 

inches,  cupola  1.2  inches,  splinter  shield  1.5  inches,  fixed  base  of 

turrets  4.7  inches,  deck  1.5  inches,  upper  part  of  ammunition  hoist 

3.1  inches,  lower  part  2  inches.  The  forward  redoubts  are  sponsoned 

out  slightly.  The  sides  of  the  after  redoubts  are  vertical  from  the 

upper  edge  of  the  main  belt.  They  are  protected  as  follows:  Trans- 
verse bulkhead,  abaft  forward  and  forward  of  after  redoubts,  3.9 

inches,    fronts   of   redoubts  4.7   inches,    roof   of   redoubts  <».,s;»   inch 
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internal  walls  3.1  inches,  deck  1.2  inches.  The  after  bulkhead,  which 

limits  the  middle  and  main  belts,  is  3  inches  thick  at  bottom  and  1.6 

inches  at  the  top.  The  conning  tower  is  elliptical  in  shape,  and  has  8- 
inch  armor  on  forward  part  and  6.5  inches  on  after  part,  roof  1.2  inches 
thick.  The  armored  tube  for  voice  pipes,  etc.,  is  3.9  inches  thick. 

Protection  is  also  obtained  by  the  cellular  subdivision  of  the  space 

between  the  two  protective  decks,  by  four  longitudinal  water-tight 
bulkheads,  thus  forming  five  sections.  The  outer  section  on  each  side 

constitutes  a  cofferdam,  divided  into  numerous  water-tight  compart- 

ments filled  with  water-excluding  material,  the  next  section  on  either 
side  being  two  wing  passages,  and  the  inner  section  is  divided  into 

many  compartments,  and  the  smoke  pipes,  ventilators,  ammunition 

hoists,  etc.,  pass  up  through  it,  being  protected  at  their  bases  by 
cylinders  of  armor. 

The  armament  consists  of  two  7.6  in.  guns  each  in  a  barbette  turret, 

forward  and  aft,  having  an  arc  of  fire  of  270  degrees.  The  elevation  is 

obtained  by  hand,  lateral  train  by  hand  or  electricity.  Two  distinct 

ammunition  hoists  are  installed,  one  for  shell,  one  for  powder. 

Eight  6.5-in.  R.  F.  guns,  mounted  as  already  described,  and  each 

provided  with  electric  ammunition  hoists;  six  4-in.  R.  F.  guns,  two 

on  gun  deck  above  the  after  6.5-in.  guns,  two  on  spar  deck  above 

the  forward  6.5-in.  guns,  and  two  on  gun  deck  amidships.  These  all 
carry  splinter  shields  which  completely  close  the  openings  of  the 

ports.  Eighteen  3-pdr.  R.  F.  guns,  four  in  the  tops,  four  on  the 
bridges,  and  the  remaining  ten  in  broadside  on  main  deck.  Six 

1-pdr.  R.  F.  guns  and  two  9-pdr.  boat  and  field  guns. 
Two  submerged  and  three  above-water  torpedo  launching  tubes. 

The  motive  apparatus  consists  of  three  vertical  triple-expansion 
engines  in  separate  compartments,  each  actuating  a  single  screw.  The 

normal  i.  h.  p.  is  10,000,  maximum  20,500,  giving  138  revolutions 

per  minute  and  a  speed  of  21  knots.  The  auxiliary  engines  are  very 

numerous,  for  ammunition  hoists,  pumps,  ventilators,  dynamos,  etc., 

without  counting  the  auxiliary  apparatus  proper  of  the  engines. 

There  are  four  dynamos,  each  giving  800  amperes  at  82  volts,  run 

by  direct  connected  compound  engines  at  350  revolutions  per  minute. 

There  are  six  24  inch  search-lights. 
The  boilers  are  of  the  Belleville  type  in  the  Ami  nil  Aube&nd  Sully, 

Niclausse  type  in  the  Conde  md  Gloire,  and  multitubular  in  the  Mar- 

geillaise.  They  are  twenty-eight  in  number  in  four  separate  compart 
ments,  six  in  the  end  compartments  and  eight  in  the  amidships 

compartments.  The  engines  are  in  the  center  of  the  ship  with  four- 
teen boilers  forward  of  and  abaft  them.  There  are  352  elements,  with 

L8  tubes  in  each.  Total  grate  surface  L18. 4  square  feet,  heating  sur- 
face 39,904  square  feet. 

The  coal   capacity  at  mean   load  draught  is  (.>To  tons,   maximum 
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1,000  tons;  radius  of  action  at  maximum  speed,  full  coal  supply. 
1,940  miles;  at  10  knots,  10,400  miles.  They  have  cisterns  to  carry  80 

tons  of  petroleum  in  addition  to  the  coal  supply. 

The  complements  are  23  officers  and  540  men,  the  first  and  last  to 

have  30  officers  and  584  men,  being  arranged  to  be  used  as  flagships. 

DESAIX  AND  KLEBEK. 

Of  these  armored  cruisers  of  7,700  tons  building  at  St.  Nazaire  and 

Bordeaux,  respectively,  the  first  was  launched  March  21,  1901. 

They  are  described  in  General  Information  Series  No.  XIX, 

page  61. 
The  armament  is  not  to  be  carried  as  shown  in  the  plan  at  page  297 

of  No.  XVIII,  but  will  be  disposed  as  in  the  plan  herewith  shown, 

and  will  be  composed  of  the  following:  Eight  6.5-in.  R.  F.  guns, 

coupled  on  four  turrets,  one  forward,  one  aft,  and  one  on  each  broad- 
side, the  walls  of  the  superstructure  being  curved  inward  so  as  to 

cany  the  two  turrets  without  the  necessity  of  having  sponsons  for 

them;  four  4-in.. R.  F.  guns  on  the  main  deck  at  the  four  corners  of 

the  superstructure;  six  3-pdr.  R.  F.  guns  and  four  1-pdr.  R.  F. 
guns  on  the  upper  deck.  It  was  at  first  intended  to  carry  four 

more  3-pdrs,  two  on  each  side  on  the  lower  deck,  but  these  guns 
have  been  suppressed.  The  only  guns  having  protection  are  those 

in  the  turrets,  neither  casemates  nor  shields  being  supplied  t<  any 
of  the  others.     There  will  be  two  torpedo  tubes. 

A  change  has  also  been  made  in  the  armor  belt,  which  now  is  carried 

without  change  in  thickness  to  the  deck  above  the  protective  deck, 

making  it  7  feet  3  inches  above  the  water  line,  and  it  is  carried  about 

as  far  aft  as  formerly  described.  The  after  ends  of  the  two  belts  are 

joined  by  an  athwartship  curved  bulkhead  on  the  lower  deck  which 
incloses  the  ammunition  hoists  of  the  guns  in  the  after  turret  and 

entirely  incloses  the  "  tranche  cellulaire." 
GVETDOH  AM)  MONTCALM. 

These  armored  cruisers,  now  completing,  are  described  in  General 

Information  Series  No.  XIX,  page  63.  Their  dimensions  are:  length. 
452  feet  9  inches;  beam,  63  feet  8  inches;  mean  draught,  24  feet  6 

inches;  displacement.  9.500  tons. 

JEANNE  I)'  AK(  . 

This  armored  cruiser  was  laid  down  at  Toulon  October  24.  L896,  and 

launched  June  8,  1899,  and  is  now  about  to  have  her  steam  trials. 

Her  dimensions  are:  Length,  477  feet;  beam,  63  feet  8  inches: 

draught,  26  feet  8  inches;  displacement,  11,270  tons. 
She  has  a  very  slight  ram  bow,  two  masts,  with  a  military  top  in  the 

forward  one,  and  six  smoke-pipes,  in  a  fore-and-aft  line,  in  two  groups 
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of  three  each.  The  armored  casings  of  the  after  ones  are  much  xower 

than  those  of  the  forward  ones,  said  to  be  to  increase  stability.  The 

spar  deck  is  carried  aft  to  the  mainmast  where  it  ends,  and  the  after 

part  is  one  deck  lower.  A  superstructure  reaches  from  the  foremast 

to  the  forward  smoke-pipe  of  the  after  group.  There  are  three  spon- 
sons  on  either  side  on  the  main  deck. 

The  protection  consists  of  a  complete  belt,  G  inches  thick  from  the 

water  line  to  the  top,  which  is  2  feet  4  inches  above  the  water  line.  It 

extends  5  feet  below  the  water  line,  diminishing  in  thickness  toward 

the  bottom  and  toward  the  ends  of  the  ship.  Above  this  belt  is  another 

which  extends  to  the  upper  armored  deck,  about  8  feet  wide  and  3 
inches  thick.  For  a  distance  of  about  115  feet  aft  from  the  stem  this 

armor  is  carried  to  the  upper  deck.  There  are  two  armored  decks. 

The  lower  one  is  just  above  the  water  line  amidships,  and  slopes  at  the 

sides  to  meet  the  lower  edge  of  the  belt,  being  2. 5  inches  on  the  flat 

and  3  inches  thick  on  the  slopes.  Forward  and  aft  it  slopes  down 

below  the  water  line  on  the  center  line  of  the  ship.  Above  this  is  a 

second  armored  deck  1  inch  thick  at  the  level  of  the  upper  edge  of  the 

upper  belt.  The  main  belt  is  secured  on  teak  backing.  Within  this 

there  is  a  cofferdam  fitted  with  water-excluding  material,  and  within 

this  a  water-tight  bulkhead  extends  around  the  ship,  having  numerous 

water-tight  doors,  forming  a  wing  passage,  giving  access  to  the  coffer- 
dams, and  localizing  any  water  that  might  enter  through  breaches 

in  the  armor.  There  are  sluices  to  carry  this  water  to  the  bilges  when 

it  is  desirable  to  pump  it  out.  Between  these  water-tight  bulkheads 

and  the  two  armored  decks  is  the  "  tranche  cellulaire,"  greatly  sub- 
divided and  used  for  the  storage  of  coal,  water,  etc.  All  the  ammu- 

nition hoists,  smoke  pipes,  ventilating  pipes,  etc.,  passing  through  this 

space  are  provided  with  cofferdams  throughout  the  space,  and  also  with 

armored  coamings  at  their  bases.  There  is  a  large  superstructure 

extending  from  amidships  to  the  foremast,  where  the  conning  tower, 

pilot  house,  and  bridge  are  placed. 

The  armament  consists  of  two  7.6-in.  guns  in  turrets  forward  and 
aft;  the  turrets  are  8  inches  thick  above  the  deck,  and  6.5  inches 

thick  below  it;  fourteen  5.5-in.  11.  F.  guns,  four  in  casemates  near 
the  turret  guns,  six  in  sponsons,  and  the  remainder  on  the  upper  deck, 

all  protected  by  3  inch  armor;  sixteen  3-pdr.  It.  F.  guns  on  the  upper 
deck  and  forward  superstructure;  six  1-pdr.  It.  F.  guns,  and  two 

18-in.  submerged  torpedo  tubes. 
The  installation  of  the  magazines  was  a  source  of  difficulty  on 

account  of  the  large  space  occupied  by  the  propelling  machinery, 

nearly  three-quarters  of  the  length  of  the  ship  in  the  central  part. 
The  magazines  for  the  7.6-in.    guns  are   below  the  turrets  at  the  two 

extremities  of  the  engine  and  boiler-rooms.  The  other  magazines  for 

the  intermediate  and  small-caliber  guns,  are  under  the  protective  deck 
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in  the  wake  of  the  boiler-rooms  alongside  the  coal  bunkers,  and  above 
the  transverse  compartment  for  the  torpedo  tubes,  which  is  placed 

between  the  forward  fire-rooms  and  the  engine-rooms.  All  these 
magazines  communicate  with  each  other  by  means  of  a  corridor  out- 

side the  engine  and  boiler-room  longitudinal  bulkheads.  The  two 
corridors,  starboard  and  port,  communicate  with  each  other  at  their 

extremities  through  the  7.6-in.  magazines,  and  in  the  center  by  those 
placed  above  the  torpedo  rooms.  A  railway  provides  for  the  trans- 

port of  ammunition  from  one  end  of  the  ship  to  the  other.  This 
arrangement  facilitates  and  assures  the  ammunition  supply,  as  each 

gun  can  be  supplied  from  an}T  magazine.  The  ammunition  hoists  are 
worked  by  electricity. 

There  are  three  vertical,  four-cylinder,  triple-expansion  engines, 
actuating  three  four-bladed  screws.  The  engines  are  in  separate  com- 

partments, and  the  air  and  circulating  pumps  and  condensers  are  in 

compartments  distinct  from  the  engines.  With  forced  draft  the  col- 
lective i.  h.  p.  of  the  engines  should  be  28,500,  and  the  speed  23 

knots. 

Steam  is  supplied  by  36  multitubular  boilers  on  the  Du  Temple- 
Guyot  system.  These  are  arranged  in  two  groups  forward  of  and 
abaft  the  engines.  Each  group  is  disposed  in  three  compartments, 
having  two  athwartship  fire  rooms  in  each,  from  which  three  boilers 

are  fired.  One  smoke-pipe  rises  from  each  of  these  compartments. 
The  total  grate  surface  is  1,636  square  feet.  The  normal  coal  supply 
is  1,400  tons,  maximum  2,100  tons.  The  radius  of  action  at  full  speed 
is  2,000  miles,  and  at  10  knots,  13,500  miles.  Provision  is  made  for 
the  use  of  liquid  fuel,  both  as  to  storage  and  consumption. 

Electric  power  is  used  for  ventilating  machinery  and  many  of  the 

auxiliaries.  Four  dynamos  are  provided,  and  there  are  six  search- 
lights, one  in  the  foretop  and  one  on  the  mainmast,  the  remainder  on 

the  superstructure  and  bridges. 
The  complement  will  be  40  officers  and  586  men. 

JULES  FEKKT,  LEOX  GAMBETTA.  AM)  VICTOR  HUGO. 

Of  these  new  armored  cruisers  the  first  two  were  ordered  in  July, 
1900,  at  Cherbourg  and  Brest,  while  the  third  was  ordered  in  March, 
1901,  having  been  authorized  by  a  later  enactment. 

Their  dimensions  are:  length,  480  feet  8  inches;  beam.  To  feet  i} 
inches;  mean  draught,  26  feet  10  inches;  displacement,  1l\550  tons 

(metric).  In  general  features  and  armored  protection  the}^  will 
resemble  the  Conde  class,  already  described,  but  will  carry  two  guns 
in  each  turret  instead  of  one. 

The  armament  will  consist  of  four  7.6-in.  guns  in  two  turrets,  one 
on  upper  deck  forward,  and  the  other  aft,  one  deck  lower,  the  upper 
dock  ending  just  abaft  the  mainmast,  leaving  the  after  part  of  the  ship 
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lower  than  the  forward  part;  sixteen  6.5-in.  R.  F.  guns,  of  which 
twelve  will  be  in  six  turrets  on  the  upper  deck,  three  on  each  side 

about  equally  spaced  between  the  two  7.6-in.  turrets;  two  will  be 
in  armored  casemates  forward  on  the  gun  deck,  just  abaft  and  one 

deck  below  the  7.6-in.  turret,  and  two  in  armored  casemates  on  main 
deck  somewhat  forward  of  and  one  deck  below  the  after  7.6-in. 

turret;  twent}-two  3-pdr.  R.  F.  guns  in  broadside  on  main  and  gun 

decks,  and  on  bridges,  and  two  1-pdr.  R.  F.  guns.  There  will  be 
five  torpedo  tubes,  of  which  two  will  be  submerged. 

They  will  have  three  vertical  triple-expansion  engines  actuating 
three  screws.  The  maximum  i.  h.  p.  will  be  27,500,  and  speed  22 
knots. 

The  boilers  will  be  of  the  multitubular  type,  and  will  be  placed  both 

forward  of  and  abaft  the  engines,  which  is  the  practice  in  modern 
French  vessels. 

The  coal  capacity  will  be  2,100  tons,  giving  a  radius  of  action  of 

12,000  miles  at  10  knots  speed,  and  1,590  miles  at  full  speed. 

The  complement  will  be  38  officers  and  690  men. 

These  vessels  are  to  cost  $5,593,622.50,  of  which  $776,171.40  is  for 

armament  and  $66,334.10  for  torpedoes. 

In  December,  1900,  fire  destined  one  of  the  buildings  at  the  Cher- 
bourg arsenal,  where  the  Jules  Ferry  is  to  be  built,  and  with  it  the 

plans  upon  which  she  was  to  be  built,  so  they  will  have  to  be  redrawn, 

which  will  delay  her  progress  somewhat. 

AKtiUK  AM)  VIM  LA  NT  K. 

These  light-draught  gunboats  were  built  by  Thornycroft  &  Co., 
and  sent  to  China  in  sections  and  there  put  together. 

Their  dimensions  are:  length,  1-15  feet;  beam,  23  feet;  depth,  6 
fed :  and  draught  with  30  tons  on  board,  26  inches;  displacement,  123 

tons.  In  the  ease  of  the  Argus,  the  Avork  of  putting  together  the 

hull  and  superstructure,  mounting  battery,  and  fitting  machinery  and 
auxiliaries  was  completed,  and  the  vessel  overboard  ready  for  steam, 

in  ten  days  from  the  time  of  delivery  of  the  material.  She  had  her 

speed  trial  on  the  day  following,  and  a  mean  speed  of  13  knots  was 

maintained  during  six  runs  over  the  measured  mile.  These  vessels 

are  sisters  \'>  the  Woodcock  and  Woodlark  of  the  English  navy. 
The  armament  consists  of  two  3.5-in.  R.  F.  guns,  and  four  1-pdr. 

K.  V.  guns. 

The  engines  are  compound,  of  an  aggregate  power  of  550  i.  h.  p., 

and  drive  t  win  screws.    There  are  two  Thornycroft  water-tube  boilers. 
The   speed  obtained   on    so   light    a    draught    of    water    IS    the    most 

notable  characteristic  of  the  boats.     In  the  case  of  these  two  vessels 

it  is   made    possible  by  the  use  of   the  Thornycroft  M-rew-turbine  pro 
poller,   an    ingenious   deviee    which,    by    means   of    specially    arranged 

guide    blades,  causes    the   screw    race   to    he    projected    more    directly 
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astern.  For  this  reason  a  propeller  much  smaller  in  diameter  than 
that  which  would  be  needed  were  the  ordinary  screw  used  can  be 

adopted  for  any  given  rate  of  steaming.  The  designers  of  the  vessels 

have,  however,  gone  beyond  this,  and  so  arranged  that  part  of  the  pro- 
peller is  actually  above  the  normal  water  line.  It  need  hardly  be  said 

that  a  screw  not  fully  immersed  is  a  most  inefficient  propeller,  and  in 

order  to  get  the  screws  of  these  boats  wholly  in  the  water  they  are 

placed  beneath  the  after  part  of  the  vessel,  the  bottom  plating  being 
arched  up  for  the  purpose.  The  propeller  therefore  revolves  beneath 

and  partly  within  the  hollow  of  a  kind  of  elongated  flat  dome,  which 

may  be  roughly  compared  to  the  inverted  bowl  of  an  enormous  table- 

spoon. The  edges  of  the  dome  naturally  dip  beneath  the  water  sur- 
face, but  the  crown  is  well  above  it.  When  the  propellers  begin  to 

revolve  water  is  driven  astern,  and  at  the  same  time  it  rises  within  the 

dome,  or  tunnel,  as  it  is  called,  thus  driving  the  air  out.  The  tunnel 

once  filled  with  water  is  kept  full  by  the  pressure  of  the  atmosphere 
on  the  surface  of  the  surrounding  water.  This  is  in  accordance  with 

well-known  natural  laws  which  prevent  the  formation  of  a  vacuum  in 
the  tunnel  such  as  would  be  caused  bv  the  subsidence  of  the  water 
therein. 

Their  battery  decks  are  surrounded  for  a  depth  of  3  feet  by  special 

bullet-proof  steel  plates  T3g-  inch  thick.  The  deck  houses  are  covered 
by  the  same  description  of  armor,  which  is  loopholed  for  rifle  fire. 

The  whole  of  the  engine  and  boiler  spaces  are  also  protected  by  bullet- 

proof steel  plates.  Cabin  accommodation  is  provided  for  the  com- 
mander, 2  officers,  and  8  engineers  and  petty  officers.  The  total 

complement  of  officers  and  crew  is  30.  The  men  are  berthed  on  the 

upper  deck,  hammocks  being  slung  under  the  fixed  awning  which  sur- 
mounts the  whole.  This  will  afford  accommodation  in  warm  weather, 

but  a  new  departure  in  these  shallow-bodied,  light-draught  boats  is 
introduced  in  utilizing  the  hull  proper  for  cabin  purposes  for  the  men. 

As  the  quarters  will  be  somewhat  cramped  below  deck  owing  to  small 
head  room,  this  accommodation  is  doubtless  for  cold  weather.  A 

great  deal  of  difficulty  is  experienced  in  steering  these  flat-bottomed, 
shallow-draught  boats.  As  every  inch  of  draught  must  be  utilized,  no 
vertical  keel  or  deadwood  is  possible,  and  in  order  to  prevent  the 

boats  from  making  excessive  leeway  there  have  been  fitted  a  couple 

of  lee-boards  similar  to  those  used  in  ordinary  Thames  sailing  barges. 
These,  when  lowered,  will  naturally  add  considerably  to  the  water  the 
vessel  will  draw,  but  doubtless  the  2  foot  maximum  is  an  emergency 

draught,  necessary  only  for  passing  occasional  shallow  places.  The 

lee-boards  will,  of  course,  be  also  useful  to  prevent  the  vessel  from 
blowing  off  before  the  wind  when  the  engines  are  stopped.  They  are 

placed  well  forward,  at  about  the  distance  from  the  bow  at  which  the 

boat  would  pivot  wThen  the  turning  movement  was  well  established, 
and  this  will  add  very  much  to  the  maneuvering  properties  of  the 
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vessels.  The  hull  is  built  in  eleven  separate  floatable  sections,  so  that 
it  can  be  divided  up  for  the  purpose  of  transportation.  There  is  a 
conning  tower  forward,  in  which  there  is  a  wheel,  there  being  another 

steering  station  in  the  upper  deck  house.  Both  hand  and  steam  steer- 
ing gear  is  provided.  There  is  a  search-light  forward,  and  two  boats 

are  carried. 
AUDACIEIJX  TYPE. 

There  are  six  torpedo  boats  of  this  type  building  for  the  French 
navy,  of  which  the  names  and  dates  of  launch  follow: 

Name. 

Audacieux 

Mistral   

Simoun   

Sirocco    
Trombe   

Typhon.... 

Built  at- 

Nantes . 

Havre.. 

Graville 
Havre.. 

Nantes . 

Havre.. 

Date  of 
launch. 

Aug. 

29, 1900 

May 

4, 1901 
Mar. 

23, 1901 Feb. 
20, 1901 

July 

28, 1900 June 

15, 1901 

Their  dimensions  are:  length,  148  feet;  beam,  16  feet;  depth,  10 
feet;  draught,  8  feet;  displacement,  180  tons. 

These  vessels  are  interesting,  as  they  are  armored  abreast  the  engines 

and  boilers.  These  compartments  are  protected  by  nickel-steel  plates 
1  inch  thick  on  the  sides  and  on  the  bulkheads  forward  of  and  abaft 

them.  The  deck  overhead  is  covered  with  plates  0.35  inch  thick.  The 

domes  over  the  engines  and  boilers,  and  those  which  contain  the  steer- 
ing arrangements  placed  above  the  deck,  are  covered  with  1  inch  plates 

in  the  vertical  parts  and  0.35  inch  on  the  horizontal  surfaces. 

The  armament  consists  of  two  3-pdr.  R.  F.  guns  and  three  torpedo 
tubes.     There  is  one  10  inch  search-light  on  each  boat. 

The  engines  are  of  the  usual  type  and  are  to  develop  4,350  i.  h.  p. 
and  give  a  speed  of  26  knots.  The  maximum  coal  capacity  is  25  tons, 
giving  a  steaming  radius  of  250  miles  at  full  speed  and  of  2,500  miles 
at  10  knots  speed. 

GERMANY. 

WlTTKIiSHAt'll  (LASS. 

This  class  of  first-class  battleships,  a  new  type  which  is  to  be  an 
improvement  on  the  Kaiser  class,  includes  the  following  vessels,  all  of 
11,800  tons: 

NiillH'. 

BaiU  at— 

Laid  down. Launched. 

Wtttin   Dftnzlg  .... Oct.     10,1899 
Sept.  80, 1899 
Nov.  21,1899 

.May    i;>,  1900 

Oct    18,1900 

June    (5  1901 

mttelabach   Wilhelinslmven   
Kiel 

July     8,1900 

June  l"  1901 Zaehringen   
"F"   

Stettin. 

"O"   Wllhelmahaven   

1252—01- 
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The  first  three  were  formerly  known  as  UD,"  "C,"  and  "E," 
respectively.  They  have  800  tons  greater  displacement  and  1,000 
i.  h.  p.  more  than  the  Kaiser  class  and  there  is  some  difference  in 
their  armor  and  armament. 

Their  dimensions  are:  length,  418  feet;  beam,  68  feet;  draught, 
25  feet;  displacement,  11,832  tons. 

They  are  built  of  steel,  with  a  superstructure  on  the  middle  part  of 

the  ships,  and  have  two  military  masts  and  two  smoke-pipes  in  a  fore- 
and-aft  line.  The  launching  weight  of  the  Wittelsbach  was  5,180  tons. 
The  stem  weighs  34  tons  and  the  sternpost  30  tons. 

The  armor  is  all  on  the  Krupp  system.  The  armor  belt  is  an  all 
around  belt  8.8  inches  thick  at  the  upper  edge  amidships,  tapering  to 
1  inches  in  thickness  forward  and  aft.  The  thickness  at  the  lower 

edge  is  4  inches  throughout.  There  is  a  protective  deck  1.5  inches 
thick  on  the  flat  and  3  inches  thick  on  the  slopes.  There  is  a  citadel 

on  the  main  deck  carrying  eight  6-in.  guns  and  protected  by  6  inches 
of  armor.  The  turrets  and  barbettes  forward  and  aft  are  10  inches 

thick,  the  guns  in  the  forward  one  being  30  feet  above  the  water-line, 
those  aft  being  21.5  feet  above  it.  All  the  gun  emplacements  outside 
the  citadel  have  armored  ammunition  tubes  of  the  same  thickness  as 

the  armor  protecting  the  guns.  The  forward  conning  tower  is  of 
10  inch  steel,  the  after  one  of  6  inch  steel.  The  total  weight  of  armor 
is  2,800  tons. 

The  armament  consists  of  four  9.4-in.  guns  in  hooded  barbette  tur- 
rets forward  and  aft;  eighteen  6-in.  II.  F.  guns  disposed  as  follows: 

Eight  in  the  main  deck  citadel  battery,  protected  by  6  inch  armor,  and 

having  two  fore-and-aft  splinter  screens  and  two  athwartship  screens 
on  either  side  to  isolate  the  guns;  four  in  separate  turrets  6  inches 
thick  above  the  citadel;  two  in  casemates  at  the  after  corners  of  the 

gun-deck  superstructures;  two  similarly  placed  at  the  forward  cor- 
ners of  the  spardeck  superstructure,  and  two  in  armored  redoubt  for- 
ward of  the  bow  turret,  all  protected  by  6  inch  armor;  twelve  3.5-in. 

R.  F.  guns  in  the  spardeck  superstructure;  twelve  1-pdr.  K.  F.  guns 
and  eight  machine  guns.  They  have  six  torpedo  tubes,  of  which  five 
are  submerged,  one  in  bow,  two  on  each  broadside,  and  one  above 
water  aft.  In  the  Wittelsbach  the  after  one  is  also  a  submerged  tube. 
though  it  is  reported  from  a  different  source  that  it  will  be  above  water 
and  protected  by  armor. 

There  will  be  three  vertical  triple-expansion  engines  installed  in 

separate  water-tight  compartments,  actuating  separate  three-bladed 
bronze  screws.  There  will  be  a  large  number,  about  100,  auxiliary 
engines,  but  the  greater  part  will  be  electrically  driven. 

Steam  will  be  supplied  by  twelve  boilers,  six  cylindrical  and  six  on 
theSchultz  system.  The  cylindrical  boilers  are  to  be  used  exclusively 
for  cruising  service  and  the  others  only  when  making  maximum  speed. 
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The  cylindrical  boilers  weigh  30  tons  each,  have  a  grate  surface  of 

517  square  feet,  and  a  heating  surface  of  17,440  square  feet,  the  work- 
ing pressure  being  210  pounds. 

The  Schultz  boilers  have  a  grate  surface  of  491  square  feet,  and  a 

heating  surface  of  24,760  square  feet. 

The  engine  and  boiler-rooms  are  separated  by  a  water-tight  bulkhead 
extending  to  the  upper  deck. 

In  the  construction  of  the  Wittelsbach  class  wood  is  being  used  again 

for  the  first  time,  after  having  been  carefully  avoided  for  several  years. 

Recent  experiments  have  shown  that  the  danger  of  fire  on  board 

modern  ships  is  not  nearly  so  great  as  it  was  deemed  to  be  after  the 

Spanish- American  war.     The  decks  are  covered  with  2.4  inch  teak. 
The  normal  coal  supply  will  be  650  tons,  maximum  1,250  tons,  and 

there  is  provision  for  200  tons  of  liquid  fuel.  The  engines  will  be  of 

14,000  i.  h.  p.,  with  a  maximum  speed  of  18  knots. 

The  complement  will  be  69  officers  and  651  men  when  used  as 

flagships. 
The  cost  will  be  $5,440,747,  of  which  $4,051,361.25  is  for  the  ship, 

$1,216,625  for  armament,  and  $172,760.75  for  torpedoes. 

PRINZ  ADALBERT. 

This  armored  cruiser,  laid  down  at  Kiel  Juty  5,  1900,  and  launched 

June  22,  1901,  designated  until  her  launch  "armored  cruiser  B,"  has 
been  reported  as  being  a  sister  ship  to  the  Prim  Hemrich,  described 

in  General  Information  Series  No.  XVIII,  page  65,  but  she  will  carry 

a  different  armament,  consisting  of  four  8.27-in.  (21-centimeter)  R.  F. 

Krupp  guns,  ten  5.9-in.  R.  F.  guns,  and  twelve  3.46-in.  R.  F.  guns, 
besides  smaller  guns,  while  the  type  ship  carries  two  9.4-in.  guns, 

ten  5.9-in.  R.  F.  guns,  and  ten  3.46-in.  R.  F.  guns,  besides  smaller 

guns,  the  statement  that  she  had  four  9.4-in.  guns  in  the  description 
being  an  error. 

She  also  differs  from  the  Prim  Heinrich  in  the  following  particu- 
lars: Her  displacement  is  9,048  tons,  i.  h.  p.,  16,200,  and  speed,  22 

knots. 
FUKYA  AM)  VICTORIA  MINK. 

These  ships  have  had  a  pair  of  3.4-in.  R.  F.  guns  mounted  under 
forecastle  right  forward.     They  are  described  in  Genera]  Information 
Series  NOS.  XIV  and  XV. 
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GAZELLE  CLASS. 

Iii  this  class  of  small  cruisers  of  2,660  tons,  the  following-  vessels 
are  included: 

Amazone 

Ariadne  . 

Gazelle . . 

Medusa. . 

Niobe   

Nymphe . 

Name. 

Kiel . . . 

Bremen 

Kiel.... 

Bremen 

  do.. 

Kiel.... 

Thetis      Danzig  . 

Built  at— 
Laid  down. 

Dec.  1,  1899 

Dec.  14,  1899 

Apr.  14,  1897 
June  22,  1900 

Aug.  30,  1898 
Nov.  29,  1898 

Sept.   2,  1899 

Launched. 

Oct.  6.  1900 

Aug.  10,  1900 
Mar.  31,  1898 

Dec.  5,  1900 

July  18,  1899 
Nov.  21,  1899 

July    3,  1900 

Their  dimensions  are:  length,  328  feet;  beam,  38  feet  8  inches; 

draught,  15  feet  9  inches;  displacement,  2,660  tons.  They  are  built 

of  steel  with  very  pronounced  ram  bow,  raised  poop  and  forecastle,  two 

signal  masts  and  two  smoke-pipes  in  the  fore-and-aft  line,  two  bridges, 
one  forward  of  the  smoke-pipes  and  one  between  the  pipes  about  the 

conning  tower,  which  is  of  3.15  inch  steel.  This  was  the  arrange- 
ment in  the  Gazelle.  In  the  others  the  bridge  and  conning  tower  are 

forward  of  the  smoke  pipes,  and  the  Gazelle  has  been  altered  to  the 

same  arrangement.  There  are  raised  screens,  forming  a  sort  of  a 

redoubt  on  poop  and  forecastle,  within  which  the  guns  are  mounted. 

The  Gazelle  and  Niobe  are  the  only  ones  of  the  class  sheathed  and  cop- 
pered. For  the  protection  of  the  engines,  boilers,  steering  mechanism, 

ammunition  rooms,  etc.,  a  protective  deck  extends  over  the  whole  ship 

at  about  the  water  line,  sloping  off  obliquely  toward  both  sides.  This 

deck  is  0.8  inch  thick  on  the  flat  and  1  inch  thick  on  the  slopes,  being 

2  inches  thick  abreast  the  engines  and  boilers.  All  hatches  on  this 

deck  have  coamings  3.5  inches  thick.  Upon  this  deck  along  the  side  is 

a  cofferdam  tilled  with  a  substance  which  automatically  closes  shot  holes 

so  as  to  prevent  the  entrance  of  water.  The  coal  bunkers  lying  amid- 

ships above  the  protective  decks  will  form,  when  tilled,  a  further  pro- 

tection of  the  vital  parts.  The  emplo3Tment  of  wood  has  been  almost 
entirely  avoided,  and  is  used  only  for  such  parts  as  can  be  readily 
removed  from  on  board. 

The  ships  carry  8  boats,  among  them  a  steam  launch. 

The  armament  consists  of  ten  4-in.  R.  F.  guns,  two  each  on  poop 
and  forecastle  and  three  on  each  side  of  main  deck  in  sponsons,  all 

protected  by  shields  2  inches  thick;  ten  1-pdr.  R.  F.  guns,  and  eight 
machine  guns  of  8  millimeters  caliber.  They  have  two  submerged 

torpedo  tubes  for  18-in.  torpedoes. 

The  engines  consist  of  twTo  four-cylinder  triple-expansion  engines, 

each  driving  bronze  3-bladed  screws,  and  together  develop  about  8.000 

i.  h.  p..  and  give  to  the  ships  speeds  of  21  to  22  knots. 
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Steam  is  supplied  by  eight  water- tube  boilers,  in  two  separate 
water-tight  compartments,  which  work  with  forced  draft  and  at  a 
pressure  of  225  pounds. 

Coal  capacity,  maximum,  580  tons. 

Complement,  259,  officers  and  men. 

PANTHER. 

This  gunboat  is  of  the  same  type  as  the  Zuchs,  recentty  finished,  but 
differs  from  that  vessel  in  having  slightly  greater  beam  and  less 

draught,  giving  her  a  slightly  increased  displacement. 

She  was  laid  down  in  the  imperial  }^ard  at  Danzig  July  16,  1900, 
and  launched  April  1,  1901. 

Her  dimensions  are:  length,  203  feet  5  inches;  beam,  32  feet; 

draught,  10  feet  2  inches;  displacement,  977  tons. 
She  is  without  armor  and  has  no  torpedo  armament.  The  armament 

consists  of  two  4-in.  R.  F.  guns,  six  1-pdr.  R.  F.  guns,  and  two 

8-millimeter  machine  guns. 

Her  engines  are  of  the  vertical  triple-expansion  type,  driving  twin 
screws,  and  should  develop  1,300  i.  h.  p.  and  give  a  speed  of  13.5 

knots.  Her  maximum  coal  supply  is  240  tons,  giving  her  a  steaming 
radius  of  3,000  miles  at  10  knots  speed. 

The  complement  will  be  127  men. 

High  Sea  Torpedo  Boats. 

The  division  of  high  ,sea  torpedo  boats  (torpedo-boat  destroyers)  to 

be  known  as  S-9G  to  S-101,  has  been  completed  during  the  year. 
They  are  of  the  following  dimensions:  length,  221  feet;  beam,  21 

feet  6  inches;  draught,  10  feet;  displacement,  350  tons;  i.  h.  p.,  5,400; 
speed,  26  knots. 

They  will  carry  five  50-millimeter  guns  and  three  torpedo  tubes. 
It  is  reported  that  one  of  these  is  to  be  a  submerged  tube. 

HOLLAND. 

ASSAHAN. 

This  new  gunboat  of  the  type  of  the  Siboga  was  completed  in  1900, 
and  it  is  now  in  service  in  the  Dutch  East  Indies. 

Her   dimensions   are:    length   over   all,  176  feet   2   inches;    between 

perpendiculars,  L66  feet;  beam,  31  feet;  mean  draught,  L0  feel  8  inches; 
displacement,  810  tons. 

She  has  no  armor  protection. 

Her  armament  consists  of  two  l .  l  in.  35-cal.  guns,  one  forward 

and  one  ;il't.  each  about  IT  feet  above  the  water-line;  Tour  l  pdr,  K.  V. guns,  caiiied  on    platforms  on   the   main  deck,  which   raise  them   just 
above  the  rail,  two  abreast  the  smoke  pipe  and  two  under  the  middle 
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of  the  boats  just  forward  of  the  mainmast;  two  37-millimeter  revolv- 
ing cannon  on  the  ends  of  the  bridge;  one  12-pdr.  for  landing  service, 

and  one  12-pdr.  mortar. 
She  carries  no  sail,  has  two  pole  masts,  and  one  smoke  pipe. 

There  are  two  vertical  triple-expansion  three-cylinder  engines, 
diameters  of  cylinders  13.5,  20,  and  30  inches,  with  stroke  of  18  inches. 

Steam  pressure,  180  pounds;  i.  h.  p.,  1,000;  speed,  13  knots;  pro- 
pellers, four  bladed,  bronze,  diameter  7  feet  3  inches;  pitch,  7  feet  10 

inches.  She  has  three  boilers,  two  main  and  one  auxiliary.  They  are 
cylindrical,  the  main  boilers  10  feet  in  diameter  and  12  feet  long,  the 

auxiliary  6.5  feet  in  diameter  and  8.5  feet  long.  Forced  draft  is  pro- 

vided for  on  Howden's  system. 
HYDRA  AND  SCILLA. 

These  two  torpedo  boats  were  finished  in  1900,  having  been  built  by 
Yarrow  &  Co.,  in  England,  and  are  for  use  in  the  Dutch  East  Indian 
colonies. 

They'  are  130  feet  long  and  13  feet  6  inches  beam,  and  have  a  dis- 
placement of  about  90  tons.  Their  guaranteed  speed  on  official  trial, 

carrying  16J  tons,  for  three  hours,  was  23  knots. 

The  general  arrangement  of  these  boats  is  similar  to  what  is  cus- 
tomary in  vessels  of  this  class,  the  screw  space  being  forward  and  the 

officers  and  pett}T  officers  having  their  cabins  aft.  The  machinery 
consists  of  a  set  of  inverted  triple-expansion  surface-condensing 
engines,  indicating  about  1,200  horsepower.  The  air  and  feed  pumps 
are  driven  off  the  forward  end  of  the  crank  shaft. 

The  special  features  about  these  engines,  in  which  they  differ  from 
those  of  other  torpedo  boats,  is  the  system  of  forced  lubrication  which 
has  been  adopted,  the  working  part  of  the  engines  being  completely 
enclosed.  This  plan  has  been  introduced  with  great  success  in  many 
types  of  land  engines.  It  consists  in  enclosing  the  engines  completely, 
making  the  bottom  of  the  torpedo  boat,  as  it  were,  the  bottom  of  a 
tank  to  contain  oil.  A  small  pump  is  provided  for  pumping  the  oil 
from  the  bottom  of  this  tank  and  forcing  it  through  numerous  pipes 
led  to  the  different  bearings.  There  is  nothing  new  in  this  system  of 

lubrication,  which  has  been  adopted  somewhat  extensively  for  station- 
ary engines,  but  this  is,  it  is  believed,  the  first  time  that  it  has  been 

fitted  on  board  a  ship.  It  has  the  advantage  of  giving  a  very  large 
supply  of  oil  to  all  the  bearings,  as,  of  course,  with  this  system  the  oil 
is  recovered  and  used  over  and  over  again,  while  with  the  ordinary 
system  one  is  limited  in  a  great  measure  in  the  supply  of  oil,  as  what 

is  used  is  mostly  lost.  Therefore,  this  arrangement  enables  an  over- 
whelming quantity  of  oil  to  be  supplied,  which  is  undoubtedly  a  good 

thing,  combined,  as  it  is,  with  no  waste  or  no  appreciable  waste.     The 
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great  advantage  of  forced  lubrication  is  that  all  anxiety  on  the  part  of 

the  engineering  staff  is  set  at  rest  as  regards  this  point,  which  is  one  of 

the  most  important  in  the  proper  working  of  fast-running  machinery. 

As  a  consequence,  a  small  engine-room  staff  ma}^ ,  in  case  of  emergenc}7, 
control  the  machinery,  as  the  lubrication,  being  self-acting,  does  not 
require  attention.  This  might  be  a  circumstance  of  the  very  first 

importance  in  time  of  war,  when  engineers  and  artificers  may  be  very 
scarce  indeed. 

There  is  a  centrifugal  circulating-pump  with  its  engine,  for  supply- 
ing the  condenser  with  water;  an  evaporator  and  distilling  plant,  in 

duplicate;  steam  steering-engine  and  air-compressor;  also  dynamo  for 
electric  lighting.  There  is  an  overhead  fan  and  fan  engine  in  the  fire- 
room,  between  the  two  boilers,  for  forced  draft. 

The  boilers  are  of  the  Yarrow,  water-tube  type,  with,  of  course, 
straight  tubes. 

There  is  a  Worthington  pump  engine  in  the  fire-room  for  feeding 
the  boilers  when  the  main  engines  are  not  working.  The  bunkers 
hold  about  18  tons  of  coal.  The  armament  consists  of  three  18-in. 

swivel  torpedo  tubes,  and  two  6-pdr.  R.  F.  guns. 
Both  of  these  vessels,  after  their  regular  official  trial,  have  had  full 

speed  trials,  to  show  their  capabilities  when  burning  astatki,  by  means 

of  Ilolden's  spraying  apparatus,  with  which  the  vessels  are  fitted.  It 
has  been  shown  by  these  trials  that  there  is  no  difficulty  in  burning 

this  oil,  and,  as  it  is  plentiful  in  the  Dutch  East  Indies,  there  is  no 

doubt  it  will  be  found  an  important  adjunct  to  coal.  It  is  proposed  to 
burn  the  two  in  combination. 

OPH1II  CLASS. 

Three  first-class  torpedo  boats  of  this  class  have  been  built  by  Yarrow 

&  Co.,  at  Poplar.  The)'  are  of  the  Austrian  Boa  type,  and  have1,  been 
named  Ophir,  Pangrango,  and  Rindjani. 

The  first  was  launched  March  6,  1901,  the  second  April  17.  1901, 
and  the  third  July  2,  1901.  The  first  two  have  had  successful  steam 
trials,  which  will  be  noted  under  that  head. 

Their  dimensions  are:  length,  152  feet  (>  inches;  beam,  15  feet  3 

inches;  draught,  7  feet  1  inches;  displacement,  115  tons;  i.  h.  p.,  L,900'; 
speed.  26  knots. 

The  armament  w'll  comprise  two  50-millimeter  R.  K.  guns  and  three 
torpedo  Launching  tubes. 

These  boats  have  twin  screws  and  steam  is  supplied    by  two  boilers 
of  equal  size.  Arrangements  are  made  so  that  either  coal  or  oil  may 

be  used  for  firing,  the  oil  burners  being  on  Ilolden's  system. 
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ITALY. 

REGINA  ELENA  AND  VITTORIO  EMANUELE. 

These  new  battleships  represent  a  novel,  or  practically  novel,  type, 
there  being  no  ship  that  they  can  be  described  as  evolutions  from. 
The  first  is  to  be  built  at  Spezia  and  the  second  at  Castellammare. 

The  dimensions  have  been  reported  as  differing,  but  later  reports 
say  they  will  be  identical  in  every  respect.  There  is  a  report  that 

the  first  will  carry  three  12-in.  guns,  but  this  can  not  be  verified. 
Their  dimensions  are:  length,  between  perpendiculars,  435  feet; 

length  over  all,  475  feet;  beam,  75  feet;  mean  draught,  25  feet  10 
inches;  displacement,  12,625  tons. 

Protection  will  be  given  by  an  all-around  belt  at  the  water-line,  10 
inches  thick  amidships,  and  4  inches  thick  at  the  extremities.  The 
protective  deck  will  be  4  inches  thick,  splinter  deck  2  inches  thick. 
Bulkheads  and  barbettes  will  be  8  inches  thick;  barbette  hoods,  side 
above  the  main  belt  from  forward  turret  to  abreast  main  mast  and  the 

8-in.  turrets,  6  inches  thick;  and  the  conning  tower  10  inches  thick. 
All  the  armor  will  be  Terni  make. 

The  armament  will  consist  of  two  12-in.  guns  in  turrets  forward 
and  aft,  twelve  8-in.  R.  F.  guns  in  six  turrets,  three  on  each  side, 
the  amidships  turrets  being  one  deck  above  the  others;  twelve  12- 
pdr.  R.  F.guns;  two  12-pdr.  boat  and  field  guns,  and  twelve  3-pdrs. 
There  will  be  four  submerged  torpedo  tubes. 

They  will  be  supplied  with  triple-expansion  engines,  driving  twin 
screws.  The  estimated  power  is  19,000  i.  h.  p.,  giving  a  speed  of 
21  to  22  knots.     The  type  of  boilers  has  not  yet  been  decided  upon. 

The  normal  coal  supply  is  1,000  tons,  maximum  capacity  2,000, 
which  will  give  a  radius  of  action  of  10,000  miles  at  a  speed  of  10  knots. 

The  tank  trials  of  the  model  have  given  a  speed  of  23  knots. 

The  ships  are  to  have  two  signal  masts  and  three  smoke-pipeo  in  a 
fore-and-aft  line,  the  abolition  of  the  militar}T  mast  being  noticeable. 
The  principal  point  about  the  armament  is  the  omission  of  the  6-in. 
gun  and  adoption  of  the  8-in.  R.  F.  guns,  which,  however,  is  more  in 
line  with  our  practice  than  with  that  of  foreign  navies. 

A  feature  of  these  ships  is  their  relatively  low  freeboard,  though 
they  are  higher  forward  than  other  Italian  battleships,  which,  built  as 

the}'  are  to  operate  in  peaceful  waters,  do  not  need  much  freeboard. 
The  raised  bow  is  advantageous  for  high  speeds,  and  the  ships  are  cer- 

tainly flyers,  the  more  so  as  the  model  implies  a  speed  of  23  knots; 
that  is  to  say,  these  battleships  will  equal  the  swiftest  armored  cruiser 
building.  They  are  weak  in  heavy  guns,  but  the  four  upper  deck 

8-in.  represent  an  equivalent  weight  and  are  presumably  chosen  in  pref- 
erence to  a  couple  more  12-in.  guns.  Altogether  the  ships  represent 

something  new  in   naval  architecture.     Ital}-  gave  us  the  4 i  protected 
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cruiser  "  in  the  Italia  and  Lepanto;  she  has  now  given  the  world  a  new 
idea  for  battleships.  It  remains  to  be  seen  whether  other  nations  will 

follow  suit.  If  they  do,  if  22-knot  battleships  are  to  be  the  order  of 
the  day,  all  armored  cruisers,  as  we  have  them — built  or  building — 

will  have  lost  their  raison  d'etre,  for  this  new  Italian  design  is  a  bold 
attempt  to  do  away  with  compromise  and  specialization  by  putting  all 
the  qualities  most  needed  for  war  into  one  ship.  Whether  the  idea  is 
sound  can  not  be  said,  but  there  is  a  balance  of  probability,  in  its 
favor.  In  any  case,  if  these  ships  are  a  success,  they  will  profoundly 

affect  the  future  of  war-ship  designs. 

BEGINA  MABGHEBITA. 

This  first-class  battleship  was  laid  down  at  Spezia  November  20, 
1898,  and  launched  May  30,  1901. 

Her  dimensions  are:  length  between  perpendiculars,  426  feet  6 
inches;  beam,  78  feet  2  inches;  mean  draught,  27  feet:  displacement, 
13,426  tons. 

The  vessel  has  a  ram  bow,  raised  forecastle,  two  masts  with  military 

tops  and  signal  yards,  three  smoke-pipes,  bridge  and  conning  tower 
forward  of  foremast. 

The  protection  consists  of  a  complete  water-line  belt  6  inches  thick 
in  the  wake  of  the  redoubt,  a  distance  of  about  263  feet,  decreasing  in 
thickness  toward  the  ends  of  the  ship.  Above  this  belt  the  sides  are 
protected  by  6  inch  armor  along  the  whole  length  of  the  redoubt. 

The  barbettes  for  the  12-in.  guns  are  8  inches  thick,  and  the  turrets 
for  the  8-in.  guns  6  inches  thick.  The  protective  deck  is  1.6  inches 
thick  in  the  amidships  portion,  and  3.15  inches  thick  on  the  slopes. 
As  a  special  protection  against  torpedoes  a  stratum  of  coal  is  to  be 

placed  below  the  protective  deck  inside  the  hull,  the  Italian  naval  con- 
structors considering  coal  one  of  the  most  effective  means  of  protec- 

tion against  severe  shocks.  The  central  part  of  the  vessel  under  the 

whole  length  of  the  redoubt  has  a  double  bottom,  and  there  are  man}' 
water-tight  compartments  formed  by  transverse  and  longitudinal 
bulkheads. 

The  armament  has  been  the  subject  of  many  alterations.  The  latest 
reports  give  the  following  as  the  number  and  distribution  of  the  guns: 

Four  12-in.  guns  in  two  hooded  barbettes,  forward  and  aft;  four 

8-in.  R.  F.  guns  singly  in  turrets,  two  on  each  side;  twelve  6-in. 
K.  F.  guns  in  broadside,  six  on  a  side,  in  an  armored  redoubt;  sixteen 

12-pdr.  R.  F.  guns;  eight  3-pdr.  R.  F.  guns  on  the  bridge  and  super- 
structure; two  12-pdr.  boat  and  field  guns,  and  four  mitrailleuses. 

There  are  lour  torpedo  tubes,  of  which  three  are  submerged. 

The  motive  power  is  supplied  by  two  four-cylinder  triple-expansion 
engines  capable  of  developing  1.9,000  i.  h.  p.  with  forced  draft,  which 
should  give  a  speed  of  20  knots  per  hour.  Under  natural  draft,  with 
16,000  i.  h.  p.,  the  speed  is  expected  to  be  L9  knots. 
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Steam  is  supplied  by  twenty-eight  water-tube  boilers  of  the  Niclausse 
type  placed  forward  of  the  engines  in  three  large  compartments. 

There  are  three  smoke-pipes,  two  abreast  and  the  third  abaft  this  pair. 
The  guns,  ammunition  hoists,  and  many  of  the  auxiliaries  are  worked 

by  electricity  supplied  by  four  dynamos.  Eight  search-lights  are  pro- 
vided. The  maximum  coal  capacity  is  2,000  tons,  giving  a  radius  of 

action  at  10  knots  of  10,000  miles. 

The  complement  will  be  36  officers  and  055  men. 

DARDO— EI  RO— OSTRO— STKALK. 

These  torpedo-boat  destroyers  have  been  completed  at  Elbing  within 
the  past  year. 

Their  dimensions  are:  length,  200  feet;  beam.  21  feet  7  inches; 

maximum  draught,  8  feet  9  inches;  displacement.  320  tons. 

The  armament  consists  of  one  12-pdr.  and  five  6-pdr.  R.  F.  guns 

and  two  above-water  torpedo  tubes. 
The  engines  are  designed  for  6,000  i.  h.  p.  and  a  speed  of  30  knots. 

The  boilers  are  of  the  Belleville  type. 

JAPAN. 

ASAHI  AM)  HATS  USE. 

These  battleships  of  the  ShikisMma  class  have  been  completed  and 

placed  in  service  during  the  past  year.  Although  similar  to  the 

ShikisMma  in  general  design,  they  are  larger  by  350  tons  and  arc 

improvements  on  that  ship  in  many  respects,  and  are  among  the  most 
formidable  battleships  afloat. 

The  Asahi  was  built  by  John  Brown  &  Co.,  at  Glasgow,  laid  down 

Jul}7  5,  1897,  and  launched  March  13,  1899;  while  the  Hatsus*  was 

built  by  Armstrong,  Whitworth  &  Co.,  at  Newcastle,  laid  down  Sep- 
tember 21,  1897,  and  launched  June  27.  1899. 

Their  dimensions  are: 

Length  between  perpend iculars           400  feet 

Length  over  all           4l'.">  fret  0  inch 
Breadth,  extreme    75  feel  2\  inches. 

Depth  molded    4.">  feet  7{  inches. 
Normal  mean  draught    27  feet  :>  inches. 

Displacement    15,  200  t<>n-. 

GENERAL    DESCRIPTION. 

They  are  built  of  steel  throughout,  and  the  framing  is  on  the  bracket 

system.  The  ram,  stem,  sternposts,  and  shaft  brackets,  are  malleable 

steel  castings.  There  are  four  principal  decks,  lower,  middle  or  pro- 
tective, main,  and  upper;  the  plans  of  these  and  of  the  boat  deck.  etc.. 

have  been  reproduced.  Below  the  protective  deck  the  framing  i< 
very  uniform,  the  spacing  amidships  in  the  wake  of  the  citadel  being 
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48  inches;  above  the  protective  deck  in  the  wake  of  the  citadel,  how- 
ever, the  frames  are  spaced  24  inches  apart;  forward  of  and  abaft  the 

citadel  the  spacing  is  36  inches.  The  frames  within  the  limits  of  the 

double  bottom  are  5  by  3i  inches  by  12  pounds,  and  reverse  frames 

with  15  pound  brackets,  and  there  are  a  great  number  of  solid,  water- 
tight floors  throughout  the  ship.  Forward  of  and  abaft  the  double 

bottom  the  framing  is  of  the  ordinary  type,  consisting  of  6  by  3^  by  3 

inches  by  15  pound  Z-bars  split  at  the  bottom,  one  half  forming 
reverse  bar  and  the  other  the  frame.  In  the  wake  of  the  armor  at 

the  forward  and  after  ends  the  framing  is  of  Z-bars  10  by  3^  by  3J  by  f 
inches,  with  a  strong  longitudinal  girder  midway  between  the  decks. 

The  longitudinal  framing  is  very  thorough,  no  fewer  than  five  longi- 
tudinals being  worked  between  the  center  keel  and  the  protective  deck, 

and  two  are  water-tight.  The  depth  between  the  outer  and  inner 
bottoms  is  42  inches,  which  gives  sufficient  room  for  easy  access  to  all 

parts  of  the  double  bottom.  The  outer  shell  plating  averages  25 

pounds  in  weight,  and  the  inner  bottom  plating  is  of  a  weight  of  15 

pounds.  The  center  girder  and  the  middle  strake  of  the  inner  bottom 

plating  are  made  specially  strong,  so  as  to  resist  any  undue  strain 

when  the  vessel  is  docked.  There  are  eleven  main  water-tight  trans- 
verse bulkheads,  extending  from  the  keel  to  the  upper  deck.  The 

bulkhead  plating  is  of  a  weight  of  15  pounds  below  the  water  line 

and  12J  pounds  above,  well  stiffened  by  vertical  and  horizontal  angle 

and  channel  bars.  There  are  261  water-tight  compartments,  all  of 
which  have  been  thoroughly  tested.  Such  complete  division  should 

prove  of  great  value. 

On  cither  side  of  the  ships,  under  the  protective  deck,  there  are 

arranged  ammunition  passages  for  the  length  of  the  citadel.  The  pas- 
sages are  very  roomy,  and  have  been  designed  with  the  object  of 

having  as  straight  a  run  through  as  possible,  and  to  have  the  fewest 

obstacles  in  the  way  of  the  service  of  ammunition  to  the  various  guns. 

The  coal  bunkers  are  arranged  both  above  and  below  the  protective 

deck,  having  a  capacity  in  all  of  about  2,000  tons.  They  are  strongly 
constructed,  and  are  fitted  with  all  the  modern  conveniences  for  the 

transfer  of  coal  from  the  bunkers  to  the  fire-rooms.  The  wing  com- 
partments are  also  adapted  for  the  stowage  of  coal. 

One  of  the  features  of  the  vessels  is  the  omission  of  wood  where 

it  was  at  all  possible.  Experiments  have  been  carried  out  at  Clyde- 

bank, and  it  has  been  found  possible  to  completely  lit  up  a  cabin  with- 
out tin;  use  of  any  wood  whatever.     All  fittings,  such  as  the  stands 

for  wash  basins,  drawers,  berths,  book  racks,  etc.,  are  made  of  sheet 

steel,  and  so  far  as  appearance  goes  there  is  no  difference  from  a  similar 
cabin  fitted  with  wood.  Of  course  it  lias  been  the  practice  for  several 
years   back    now   to   lit  all   the  cabin  bulkheads  with  steel,  and  such  is 

the  case  in  these  vessels,     Ajs  regards  the  comparisons  in  weight  or 
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price,  there  is  not  much  to  choose  between  wood  and  sheet  steel.  Then, 
again,  in  the  matter  of  wood  for  decks  the  same  principle  has  been 
adopted.  All  wood  on  decks  that  could  be  done  without  has  been 
omitted,  and  corticene  laid  in  its  place. 

THE    ARMOR. 

The  armored  protection  is  very  complete.  The  plates  are  of  steel 

treated  by  the  improved  Harvey  nickel-steel  process.  The  arrange- 
ment consists  of  the  now  usual  forward  and  after  barbettes  placed  at 

the  ends  of  the  central  citadel.  The  main  belt  is  250  feet  long  amid- 
ships; the  total  depth  of  this  belt  is  8  feet  2  inches  and  the  lower  edge 

of  the  belt  is  5  feet  6  inches  below  the  normal  water  line,  and  the 
upper  edge  2  feet  8  inches  above  it.  The  maximum  thickness  of  this 
belt  is  9  inches.  The  trial  plates  were  subjected  to  three  blows  of  an 

energy  of  7,208  foot-tons,  and  stood  the  test  admirably.  The  central 
citadel  of  armor  is  completed  by  traverses  or  bulkheads  extending 
obliquely  across  the  ship  and  inclosing  the  bases  of  the  barbettes, 
which  protect  the  positions  of  the  heavy  guns.  Forward  of  and  abaft 

this  main  belt  the  protection  of  the  water-line  region  of  the  ship  is 
completed  by  armor  carried  to  the  bow  and  stern. 

This  armor  varies  in  thickness  from  5  to  7  inches.  -Above  the  main 

belt  the  sides  from  the  top  of  the  main  belt  to  the  main  deck  in  the 
wake  of  the  citadel  are  covered  with  armor  of  a  thickness  of  6  inches. 

The  traverses  or  bulkheads  are  fitted  with  armored  doors  for  afford- 

ing convenient  means  of  communication  along  the  deck  when  in  port. 
The  protective  or  middle  deck  amidships  is  sloped  so  that  the  edge 
comes  to  the  bottom  of  the  main  belt.  Forward  and  abaft  the  citadel 

the  protective  or  lower  deck  is  at  a  lower  level.  It  will  thus  be  seen 
that  the  protection  of  the  vitals  of  the  ships  is  almost  perfect.  The 
protection  of  the  armament  is  arranged  in  a  very  thorough  manner. 

For  the  12-in.  guns  at  the  extremities  circular  barbettes  rise  from 

the  protective  deck  to  a  height  of  22  feet  -1  inches  above  the  normal 
water  line.  The  maximum  thickness  of  the  barbette  armor  is  14 

inches.  The  guns  of  the  main  armament  are  protected  lnr  6  inch 
shields,  which,  of  course,  revolve  with  the  guns.  Each  6-in.  gun  is 
enclosed  in  a  casemate  with  an  armored  front  6  inches  thick  and  rear 

plating  2  inches  thick.  The  armor  on  the  main  conning  tower  for- 
ward is  11  inches  thick,  and  on  the  after  one  3  inches.  The  main  deck 

in  the  wake  of  the  citadel  has  a  thickness  of  1  inch,  and  thus  affords 

additional  protection  from  any  shells  which  find  their  way  in  above 
the  main  deck. 

The  main  armor  and  barbettes  have  been  strongly  framed  and  fast- 
ened. The  belt  armor  backing  is  of  teak  and  has  a  thickness  amid- 

ships of  4  inches,  varying  toward  the  ends  of  the  ships.  The  backing 
behind  the  barbette  armor  is  also  1  inches  thick.     The  armor  bolts 
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range  from  li  to  2  inches  in  diameter  and  are  tapped  into  the  plates 

from  5  to  2£  inches.  The  bolts  are  fitted  with  white  hempen  grom- 

mets  saturated  with  white  lead  and  having  well-fitting  teak  plugs  driven 
over  the  heads.  The  armor  of  the  conning  tower  forward  is  the  only 

exception  to  the  use  of  Harvey ized  nickel-steel;  the  curvature  of  the 
plates,  it  was  found,  was  too  great  to  enable  this  class  of  steel  to  be 

successfully  employed.  The  plates  in  this  case  are  consequently  made 

of  ordinary  Harveyized  steel.  The  tower  armor  is  1-1  inches  thick,  and 

the  screen  plate  12  inches  thick.  The  crown  plate  is  3  inches  of  nickel- 
steel.  The  tube  housing,  for  voice  pipes,  etc. ,  is  of  forged  steel,  and 
has  a  diameter  of  2$  feet  outside  and  is  8  inches  thick  (fig.  3).  The 

ammunition  trunks  for  the  6-in.  guns  are  2  inches  thick,  and  have 
cofferdams  fitted  around  them  at  the  protective  deck. 

THE   ARMAMENT. 

The  armament,  which  is  of  Elswick  design  and  manufacture,  consists 

of  four  12-in.  guns  mounted  in  pairs  forward  and  aft.  The  axes  are 

at  a  commanding  height  above  the  water,  and  each  pair  of  guns  com- 
mands an  arc  of  training  of  240  degrees,  viz,  120  degrees  on  each  side  of 

the  fore-and-aft  line  of  the  ship  (fig.  1).  All  the  loading  and  sighting 
operations  are  carried  out  under  cover  of  the  thick  armored  barbettes 

already  described  (fig.  3).  There  are  fourteen  6-in.  R.  F.  guns 
installed  on  board,  eight  on  the  main  and  six  on  the  upper  deck.  Four 

guns  can  be  trained  directly  ahead  and  four  directly  astern,  and  the 

total  arc  of  training  of  each  of  the  6-in.  guns  is  120  degrees.  Each 
is  enclosed  in  an  armored  casemate  before  mentioned,  so  designed  as 

to  give  effective  protection  to  the  gun's  crew,  either  from  the  direct 
fire  of  the  enemy  or  from  the  secondary  effects  of  the  explosion  of 
shell  in  the  between  decks  (figs.  1  and  5).  There  is  quite  a  host  of 

smaller  guns,  and  they  are  all  placed  in  what  is  considered  the  most 

effective  positions  for  them,  as  shown  in  the  plans  (figs.  1  and  5).  There 

are  twenty  12-pdrs.,  eight  3-pdrs.,  four  2^-pdrs.,  and  several  Maxim 
rifles.  Four  submerged  torpedo  tubes  are  carried  in  two  rooms,  one 

at  each  end  of  the  vessel.  The  tubes  are  suited  for  discharging  18-in. 
torpedoes,  of  which  16  are  supplied.  The  vedette  boats  are  fitted 

with  tubes  for  discharging  11-in.  torpedoes. 
The  following  is  the  supply  of  ammunition  carried  for  the  larger 

guns  of  the  main  and  secondary  batteries:  Forty-five  rounds  for  each 

of  the  1  ̂-in.  guns,  400  rounds  for  each  of  the  6-in.  guns,  and  600 

rounds  for  each  of  the  12-pdr.  guns.     The  total  weight  of  ammunition 
carried  is  150  tons. 

The  stowage  of  ammunition  has  been  so  devised  as  to  lead  to  the 
minimum  of   transport  and  to  the  entire  avoidance   of   the   crossing  of 

lines  of  supply  to  guns  of  different  calibers.  This  is  rightly  consid- 
ered a  matter  of  great   importance  and  will  tend  to  simplicity   and 
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certainty  in  time  of  action.  The  magazines  and  shell  rooms  for  the 

12-in.  guns  are  in  the  hold,  and  the  shell  and  ammunition  can  be 
transferred  from  them  by  means  of  hydraulic  hoists,  and  the  gun  can 

be  loaded  at  any  position  of  training.  The  magazines  and  shell  rooms 

for  the  6-in.  guns  are  arranged  on  the  platform  deck,  and  the  ammu- 
nition is  transferred  to  the  various  positions  along  the  ammunition 

passage.  Spacious  ammunition  lobbies  have  been  arranged  for  the 

easy  working  of  the  ammunition,  and  while  the  ship  is  in  action  there 
is  little  chance  for  congestion  during  the  service  of  ammuntion. 

Winches  are  placed  in  the  ammunition  passage  immediatel}'  under- 
neath the  6-in.  hoist,  and  by  means  of  an  endless-chain  system  the 

ammunition  is  delivered  to  the  various  casemates.  The  magazines 

for  the  smaller  guns  are  in  the  hold  and  on  the  platform  decks,  whence 

the  ammunition  is  conveyed  by  hand  to  the  respective  guns.  The 

numerous  voice  pipes  which  are  fitted  form  a  most  important  feature 

in  these  vessels.  By  means  of  these  the  ships  can  be  directed  from  a 

very  large  number  of  different  positions,  and  in  action  this  will  prove 

invaluable  as  a  means  for  fighting  the  ship.  The  two  masts  have  mili- 
tary tops,  on  which  are  mounted  several  of  the  smaller  guns.  Above 

the  military  tops  are  platforms,  on  which  are  placed  search-lights. 

The  after  masts  are  fitted  with  a  large  derrick  for  boat  hoisting  pur- 
poses.    There  are  also  two  yards  on  each  mast  for  signaling  purposes. 

THE    PROPELLING    MACHINERY. 

The  ships  are  propelled  by  two  sets  of  three-cylinder  triple-expan- 
sion engines.  Each  of  the  two  sets  is  designed  to  develop  8,000  i.  h.  p., 

giving  a  combined  indicated  power  of  16,000. 

Each  set  of  engines  is  placed  in  a  separate  engine-room,  divided  by 

a  longitudinal  water-tight  bulkhead,  which  extends  the  whole  length  of 
the  machinery  space.  Each  engine  room  is  in  all  respects  similar  to 

but  entirely  independent  of  the  other. 

The  main  engines  are  of  the  vertical  inverted  type,  supported  on 

cast-iron  columns  at  the  back,  and  inclined  wrought-steel  columns  at 
the  front.  The  soleplates  or  main  bearing  frames,  which  are  made  of 

the  cast-steel  skeleton  type  to  insure  lightness,  are  strongly  bolted 
together  so  as  to  form  one  homogeneous  stiff  foundation  for  the 

engines.  All  the  cylinders  are  fitted  with  separate  liners,  and  are 

steam  jacketed.  The  diameter  of  the  high-pressure  cylinders  is  32i 

inches;  that  of  the  intermediate-pressure  cylinders,  is  52  inches;  and 

that  of  the  low-pressure  cylinders,  85  inches;  all  having  a  stroke  of  4 

feet.  The  high  and  intermediate-pressure  cylinders  are  fitted  with 

piston  valves  of  the  inside  t}^pe,  having  approved  adjustable  packing 

rings;  whilst  the  low-pressure  cylinders  are  fitted  with  triple-ported 
flat  slide  valves,  having  a  special  type  of  relief  frame  fitted  at  the  back 
to  relieve  them  of  steam  pressure.     The  weight  of   all  the   valves  is 
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suitably  balanced  in  order  to  reduce  the  strain  on  the  valve  gear  as  far 

as  possible;  the  latter  is  of  the  double-eccentric  link-motion  type.  The 
cylinders,  which  are  entirely  independent  castings,  are  connected 

by  attachments  which,  while  allowing  for  the  expansion  of  the  differ- 
ent parts,  insure,  at  the  same  time,  longitudinal  stiffness;  and  to 

further  increase  their  stability  in  the  event  of  ramming,  etc.,  strong 

struts  are  fitted  between  the  high-pressure  engine  and  the  forward 
structure  of  the  vessel,  as  well  as  transversely  between  the  respective 

cylinders  in  each  engine  room. 

The  air  pumps  are  not  worked  by  levers  in  the  usual  manner  from 

the  main  engines,  but  are  entirely  separate.  Close  under  the  main 

condensers  are  placed  a  pair  of  direct-driven,  single-acting  air  pumps, 
actuated  by  steam  cylinders  working  on  the  compound  principle,  the 

pumps  running  at  a  speed  of  30  strokes  per  minute.  The  suction 

pipes  of  these  air  pumps  are  cross-connected,  so  that  at  lower  speeds 
the  one  set  of  pumps  suffices  for  both  engine  rooms,  which  ma}r  prove 
of  great  advantage  in  the  event  of  accidents.  The  main  condensers, 
which  are  built  of  riveted  brass  plates,  are  placed  in  the  wings  of  the 

ship,  and  have  a  collective  cooling  surface  of  16,000  square  feet. 

Adjacent  to  them,  at  the  after  engine-room  bulkhead,  are  placed  two 
auxiliary  condensers,  one  in  each  engine  room,  having  a  combined 

cooling  surface  of  2,220  square  feet.  Water  is  circulated  through  the 

condensers  by  two  18  inch  centrifugal  circulating  pumps,  each  driven 

by  independent  engines,  having,  in  addition  to  suctions  from  the  sea, 
the  usual  bilgfe  connections. 

Steam  is  supplied  by  water-tube  boilers  of  the  latest  Belleville 
economizer  type,  working  at  a  pressure  of  .300  pounds  per  square  inch, 
which  will  be  reduced  at  the  engines  to  250  pounds. 

The  boilers  are  placed  in  three  separate  compartments,  there  being 

in  all  five  fire-rooms  running  athwartships.  The  forward  and  middle 
groups  consist  of  10  boilers,  placed  5  in  a  row,  back  to  back;  and 
the  aftermost  group  consists  of  a  single  row  of  5  boilers.  There  are 

thus  25  boilers  with  economizers,  viz,  15  boilers  having  eight  elements 
and  seven  pairs  of  tubes;  10  boilers  having  seven  elements  and  seven 

pairs  of  tubes;  15  economizers  having  eight  elements  and  ten  pairs 

of  tubes;  and  10  economizers  having  seven  elements  and  ten  pairs  of 
tubes. 

The  main  feed  system  consists  of  three  main  and  three  auxiliary 

pumps  of  \Veirs\s  double-acting  type. 
The  main  steam  supply  is  conveyed  by  two  lines  of  steel  steam 

pipes,  one  line    being  arranged  on  each  side  of   the  ship,  and    leading 

into  a  Large  steam  separator  on  the  after  boiler-room  bulkhead.  Bach 

line  of  main  steam  piping  is  entirely  independent  of  the  other,  as  are 
tdso  the  connecting  pipes  from  the  boilers  to  each  of  these  lines.       Any 

boiler  may  therefore  be  cut  oil  from  the  steam  without  interfering 
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with  the  performance  of  the  others  in  the  compartment,  as  may  also 

an}'  compartment  from  which  these  main  steam  pipes  lead,  without 
affecting  the  working  of  the  other  compartment.  Any  group  of 
boilers  may  supply  steam  to  any  of  the  engines;  and  the  same  remark 

applies  to  the  feed  system. 

THE    AUXILIARY    MACHINERY. 

The  auxiliary  machines  are  very  numerous.  The}r  include  Brown's 

steam  tiller  and  telemotor  gear,  air  compressors,  engines  and  d3^namos 
for  electric  power  and  lighting,  search- lights,  workshop  engines  and 
machines,  ventilating  fans,  refrigerating  machinery,  capstan  engines 

and  cable  gear,  combined  heating  and  ventilating  apparatus  for  crews' 
quarters  on  the  patent  thermo-tank  principle,  coaling  winches  and 

Teniperley's  transporters,  boat-hoisting  winches. 
Steering  is  effected  from  different  positions  of  the  ships  and  by 

alternative  methods.  The  chief  and  easiest  method  is  by  the  hydraulic 

telemotor,  which  is  used  in  conjunction  with  the  steering  engine  in 

the  steering  compartment  aft. 

The  air-compressing  machinery  is  contained  in  two  rooms  on  the 
lower  deck.  The  machinery  is  used  for  charging  the  air  chambers  in 

the  locomotive  torpedoes,  the  air  of  course  actuating  the  propelling 

mechanism  of  the  weapon.  The  sensible  course  has  been  adopted  of 

keeping  one  end  of  the  ship  independent  of  the  other,  so  that  one 
could  be  fought  after  the  other  has  been  put  out  of  action.  The 

hydraulic  machinery,  to  which  reference  should  be  made,  is  also  in 

two  engine  rooms  on  the  lower  deck.  The  power  is  used  for  operat- 

ing the  barbette  turntables,  hoisting  ammunition,  elevating  and  load- 
ing guns.  The  rooms  are  all  well  ventilated,  a  point  which  is  not 

always  sufficiently  attended  to. 

The  ships  are  lighted  throughout  internally  by  electricity.  The 

engines  and  dynamos  for  this  purpose  are  of  the  most  approved 

design,  and  the  electric  lighting  arrangements  are  complete  in  every 

respect.  The  coal  bunkers  are  of  course  supplied  with  the  fixed 

lights  customary  in  the  most  modern  of  battleships.  Two  yard-arm 
reflectors,  each  with  eight  50-candlepower  80-volt  incandescent  lamps, 

are  also  fitted.  Six  search-light  projectors  are  placed  at  different 
positions  on  each  ship,  one  on  each  mast  and  one  at  each  end  of  the 

forward  and  after  bridges.  These  search-light  projectors  are  very 
powerful  and  are  fitted  with  automatic  carbon  feed  lamps,  those  in  the 

tops  being  also  supplied  with  distant  controllers  with  water-tight 

Bifranner  switch.  Electric  lighting  is  arranged  also  for  distant  sig- 

naling purposes.  All  such  items  as  compasses,  telegraphs,  and  instru- 
ments on  the  upper  deck  and  bridges,  conning  towers  and  torpedo 

direction  towers,  the  bow  and  masthead  are  all  fitted  with  incandescent 

lights.     The  dynamos,  which  are  placed  in  a  room  on  the  middle  deck, 
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are  three  in  number,  of  600  amperes  80  volts.  All  wire  leads  are  of 

the  best  hi^h-conduetivitv  copper,  and  form  a  complete  wire  circuit, 
no  earth  being  formed  by  the  ship.  There  is  also  a  complete  system 

of  electric  bells  throughout  the  ship,  with  tell-tales  fitted  in  the  vari- 
ous important  positions. 

A  workshop  for  the  use  of  the  engineers  has  been  arranged  on  the 

middle  deck  amidships,  and  is  fitted  with  all  the  most  useful  of 

machines;  in  fact,  it  is  really  a  floating  repair  shop.  Nothing  has 
been  omitted  which  would  facilitate  any  repairs  being  expeditiously 
carried  out. 

For  ventilation  there  are  six  fans  driven  by  steam,  arranged  three  for- 
ward and  three  aft,  below  the  protective  deck  and  within  the  citadel. 

These  supply  fresh  air  to  all  the  compartments  below  the  water  line, 
and  thus  all  hatches  can  be  closed  when  in  action.  All  the  downcasts  to 

these  fans  are  fitted  with  armored  gratings  where  they  pass  through 

the  armored  decks.  The  compartments  above  the  water  line  are  venti- 
lated natural^  through  cowls.  Special  ventilation  is  provided  for  the 

coal  bunkers,  all  of  which  exhaust  into  the  main  funnels.  There  has 

also  been  adopted  in  the  crew's  quarters  of  this  vessel  a  patent  known 

as  "  Stewart's  patent  ventilating  thermo-tank,"  which  combines  heat- 
ing with  ventilation,  and  can  be  regulated  as  required.  The  principle 

is  intended  to  combine  an  efficient  ventilating  system  with  an  improved 

arrangement  of  heating.  An  efficient  form  of  heater  is  combined  with 

a  steam  or  electrically  driven  fan,  and  placed  on  deck  or  outside  the 
compartment  to  be  heated  or  ventilated.  This  heater  is  connected  to 

the  ventilating  trunking  through  the  compartments  and  rooms,  and 

any  required  volume  of  air  at  any  desired  temperature  can  be  delivered 

to  the  compartment.  By  a  suitable  arrangement  of  valves  on  the  con- 

nection to  and  from  thermo-tanks  air  ma}r  be  exhausted  from  the  com- 
partment to  the  atmosphere,  or  may  be  circulated  in  the  compartments 

through  the  heater,  and  thereby  raise  the  temperature.  It  may 

also  be  delivered  direct  into  the  ventilating  trunks  without  passing 
through  the  heater.  The  temperature  can  also  be  reduced  when  the 

el  is  in  hot  climates  by  means  of  direct  expanded  air  from  a 

refrigerating  plant. 

The  capstan  and  cable  holders  are  actuated  by  a  vertical  inverted 

engine  having  two  cylinders,  each  1<>  inches  in  diameter  and  14  inch 

stroke.  The  whole  of  the  capstan  cable  holders  are  driven  from  the 

engine  by  means  of  miter  gearing.     There  are  two  cable  holders  suita 
ble  for  the  size  Of  the  cable  carried.      They  are  of  cast  steel,  with  solid 

stops.  They  are  arranged  to  run  Loose  on  their  shafts  with  gun-metal 
bushes.  Each  holder  Is  provided  with  one  wrought-steel  reliever  fitted 

into  a  cast-iron  rubbing  block.     A  cast-steel  drumhead  is  fitted  firmly 

to  the  c('iiter  cable  holder  spindle  between  the  forecastle  deck  and    the 
upper  deck  to  enable  the  capstan  on  the  upper  <l<<k  to  be  worked  by 

1252—  01—    <; 
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hand.  There  is  also  a  vertical  inverted  capstan-engine  fitted  aft,  hav- 

ing" two  cylinders,  each  10  inches  in  diameter  and  12  inch  stroke,  and 
similar  in  construction  to  the  forward  one.  A  warping  capstan  is 

also  fitted  on  the  upper  deck  aft,  and  is  arranged  to  work  by  hand  as 

well  as  steam.  The  lower  portion  is  in  the  form  of  a  cast -steel  cable 

holder  suitable  for  If  inch  cable.  The  body  of  the  capstan  is  porta- 

ble, and  the  head  is  arranged  to  take  a  full  set  of  cap- tan  bars. 
The  anchors  and  cables  are  of  the  best  make,  and  were  thoroughly 

tested  before  delivery.  There  are  four  bower  anchors,  each  of  1^?«  > 

hundredweight,  ex-stock;  one  stream  anchor,  of  40  hundredweight, 

ex-stock;  three  kedge  anchors,  each  of  25  hundredweight,  ex-stock. 
These  anchors  are  all  of  the  latest  pattern.  They  are  stowed  on  bill 

boards  specially  constructed  and  adapted  for  the  speedy  transit  of  the 
anchor  overboard  when  they  are  released.  There  are  four  cables  of 

2f\  mcn  stud  chain  and  one  cable  of  If  inch  stream  chain.  These  are 
stowed  in  lockers  constructed  forward  on  the  lower  deck,  and  are  so 

placed  that  they  are  convenient  for  the  cable  being  easily  led  to  the 
holders. 

They  are  amply  supplied  Avith  boats,  there  being  no  fewer  than  16 
of  all  kinds.  These  boats  are  all  stowed  in  such  a  manner  that  they 

can  be  manipulated  in  the  easiest  fashion  when  required. 

officers'  and  men's  accommodation. 

And  now  to  consider  the  ships  from  the  habitable  point  of  view. 

The  accommodation  is  of  the  latest  and  most  approved  design,  and  the 

size  of  the  various  cabins  is  greater  than  in  other  nations'  ships  of  a 
similar  type.  Commencing  with  the  main  deck  aft  (fig.  5)  there  are 

arranged  there  the  suite  of  rooms  specially  designed  for  tin1  use  of  the 
admiral.  Here  we  find  a  day  saloon,  dining  saloon,  bedroom,  lobby, 

and  pantry,  with  bathroom  and  lavatory,  all  arranged  conveniently  to 

one  another.  These  apartments  are  all  fitted  appropriately  for  their 

respective  uses,  and  all  in  first-class  style.  The  paneling  of  the  day 
and  dining  saloons  is  of  a  light  nature,  and  the  furniture  is  in  keeping 

with  it.  The  bed  room,  which  is  fitted  with  a  brass  bedstead,  is  done 

up  in  enamel  white,  and  is  a  large  airy  apartment.  The  admiral  has 

also  a  day  cabin  arranged  on  the  upper  deck  in  the  after  deck  shelter 

(fig.  1-).  This  cabin  is  similar  in  design  to  those  already  described. 

Adjacent  to  the  admiral's  quarters  on  the  main  decks,  rooms  are 

arranged  for  the  captain,  commander,  chic1!'  staff  officer,  and  six  other 
rooms  for  officers  of  the  staff.  These  rooms  are  fitted  with  all  the 

latest  improvements,  and  are  tastefully  upholstered.  There  are  day 

cabins  fitted  for  captain  and  chief  star!'  officer,  and  rooms  are  set  apart 
as  offices  for  the  various  secretaries  and  clerks  required.  Forward  of 

those  cabins,  and  also  on  middle  deck  (fig.  6),  are  arranged  the  cabins 

for  lieutenants,  engineers,  and  officers  of  lower  grades.     The   ward- 
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room  is  a  very  large  apartment,  situated  on  the  middle  deck,  and  is 

handsomely  finished.  It  is  arranged  to  seat  10  persons,  and  is  fitted 

up  with  all  the  necessary  furniture,  such  as  bookcases,  settees,  tables, 

etc.  The  pantry  is  adjacent  to  the  wardroom  with  a  door  for  direct 

communication.  The  gunroom  is  also  situated  on  this  deck,  and  is  a 

large  apartment,  fitted  in  a  neat  and  substantial  manner.  Rooms  are 

also  arranged  on  the  middle  deck  aft  for  charts,  chronometers,  and 

compasses,  and  are  fitted  up  in  a  manner  suitable  for  their  respective 

uses.  Numerous  baths  fo^r  officers  and  crew  are  arranged  in  various 

parts  of  the  vessel.  Ample  space  has  been  allotted  for  the  crew,  and 

everything  has  been  provided  of  the  latest  pattern,  such  as  bag  racks, 
ditty  boxes,  hat  racks,  etc.  The  messing  accommodation  is  sufficient 

for  760  men,  exclusive  of  the  petty  and  warrant  officers,  and,  of  course, 

the  table  and  seats  can  be  raised  when  not  in  use,  so  as  to  give  good 
clearance.  The  sleeping  accommodation  for  the  crew  is  for  about  the 

same  number,  all  to  be  accommodated  in  hammocks.  The  ship's  com- 
plement, it  may  be  added,  consists  of  admiral,  captain,  commander,  8 

staff  officers,  5  lieutenants,  3  surgeons,  3  paymasters,  5  engineers,  5 

expert  officers,  11  warrant  officers,  and  730  of  a  crew,  making  a  grand 
total  of  773  all  told. 

There  are  three  galleys;  admiral's,  officers'  and  crew's,  all  grouped 
together  on  the  main  deck  (fig.  5).  The  galleys  are  supplied  with  the 
latest  type  of  cooking  ranges,  boilers,  hot  plates,  and  all  other  items 

necessary  to  make  a  complete  galley  outfit.  The  storerooms  have 

been  arranged  in  a  very  thoughtful  manner.  The  lower  deck  (fig.  7), 
forward  of  and  abaft  the  armored  bulkheads,  has  been  entirely  utilized 

for  this  purpose,  the  object  in  view  being  to  keep  the  stores  in  such  a 

position  that  the}'  may  be  easily  got  at.  All  the  admiral's,  captain's, 
wardroom,  gunroom,  and  officers'  stores  are  arranged  aft,  and  the 
boatswain's,  warrant  officers'  and  carpenter's  stores  forward.  The  bread 
rooms  and  provision  rooms  are  large  and  have  ample  capacity  for  long 
voyages.  The  fresh-water  tanks  are  built  into  the  ship  forward  of 
and  abaft  the  citadel  and  have  a  capacity  of  17,000  gallons.  The  wet 
and  dry  provision  rooms  and  spirit  room  are  below  the  protective 
deck,  at  the  forward  and  after  ends.  A  refrigerating  installation  has 
been  fitted  on  the  dense-air  principle.  The  refrigerating  chambers 
are  arranged  below  the  protective  deck,  forward,  and  are  of  a  very 
complete  nature. 

On  the  upper  deck  (fig.  4)  there  are  deck  shelters,  forward  and  aft, 
in  which  art;  arranged,  for  the  convenience  of  the  officers  and  crew, 

the  water-closets  and  seamen's  head.  Rooms  are  arranged  in  (he  after 
shelter   for   use   by  the  admiral   and   captain  as  day  cabins,  as   already 
mentioned.     In  the  forward  shelter  there  are  ready  use  stores  for 
gunner  and  carpenter,  also  lamp  room  and  rooms  for  other  deck  stores. 
Above  the  upper  deck  is  the  boat  deck,  on  which  the  boat-  are  stowed, 
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and  from  which  the  work  of  manipulating  them  is  performed.     There 
are  also  several  of  the  smaller  guns  mounted  on  this  deck. 

Navigating  bridges  are  arranged  both  forward  and  aft,  and  they  are 
so  arranged  that  the  navigation  of  the  vessels  can  be  carried  out  with 

case.  On  the  forward  bridge  is  the  pilot  house,  immediately  above 
the  main  conning  tower,  and  on  the  after  bridge  is  placed  the  chart 

room.  There  is  a  flying-bridge  immediately  over  the  pilot  house,  for- 
ward, from  which  a  clear  view  can  be  had  of  the  whole  length  of  the 

vessel.  0 
MIKASA. 

This  first-class  battleship  is,  roughly  speaking,  a  sister  ship  to  the 

Asahi  and  ffatsuse,  which  vessels  she  follows  rather  closely  in  the  mat- 

ters of  dimensions,  displacement,  and  armament,  but  there  are  impor- 
tant diversions  in  the  distribution  of  the  armor  which  make  her  of 

special  interest. 

She  was  built  at  Barrow  by  Vickers,  Sons  &  Maxim;  laid  down  Jan- 
uary 15,  1899,  and  launched  November  8.  1900. 

Her  dimensions  are:  length  between  perpendiculars,  400  feet:  length 

over  all,  432  feet;  beam,  76  feet:  draught.  27  feet  2  inches:  displace- 
ment. 15,200  tons. 

As  in  the  two  earlier  Japanese  battleships  mentioned,  the  water- 
line  armor  belt  extends  from  end  to  end.  instead  of  terminating  at  the 

ends  of  the  citadel  and  thereby  leaving  about  80  feet  from  the  stern 

unprotected. 

The  main  belt  has  a  width  of  7  feet  '.♦  inches,  of  which  5  feet  3  inches 
is  below  the  water  line.  The  main  belt  armor  in  tin1  wake  of  the  cita- 

del for  156  feet  in  length,  is  9  inches  in  thickness;  beyond  this  at 

either  end — to  some  distance  past  the  forward  and  after  12  inch  armored 

transverse  bulkheads — it  is  7  inches  in  thickness,  assisted  by  additional 

1^  inch  nickel-steel  plates  placed  on  the  slope  of  the  protective  deck, 

so  as  to  make  the  resistance  equivalent  to  9  inch  Krupp-Harvevized 
armor,  for  the  whole  length  of  the  citadel  and  barbettes.  From  the 

ends  of  this  7  inch  belt  to  the  ends  of  the  ship  the  armor  is  5  A-  inches 
and  1  inches  in  thickness.  An  athwart-ship  bulkhead  of  ♦;  inch  armor 

is  fitted  at  the  after  extremity  of  the  water-line  belt  to  afford  protec- 

tion against  raking  tire.  The  Japanese  Government,  with  their  char- 
acteristic progressive  tendency,  have  introduced  in  the  Mikasa  a 

departure  which  must  be  of  interest  to  all  naval  constructors,  the 
effect  being  to  increase  the  area  of  the  armored  broadside.  Above  the 

main  armor,  and  extending  for  the  whole  length  of  the  citadel,  there  is 

6  inch  armor  up  to  the  level  of  the  upper  deck,  instead  of  to  the  main- 
deck  as  in  previous  ships,  so  that  the  total  width  is  21  feet  6  inches  for 

the  length  of  the  citadel,  and  7  feet  9  inches  forward  of  and  abaft  it. 
The  two  barbettes  are  14  inches  in  thickness,  reduced  to  lo  inches 

where  protected  by  6  inch  citadel  armor,  while  the  guns,  as  shown  on 
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the  elevation,  are  protected  by  armored  shields.  The  conning  tower  is 
of  li  inch  armor,  the  screens  being  12  inches,  while  the  observation 

tower  aft  is  protected  by  3  inch  armor.  The  whole  of  the  armor  is 

made  on  the  Krupp  principle,  and  is  of  a  nickel-steel  alkry. 
The  extension  of  the  main  belt  to  the  upper  instead  of  to  the  main 

deck,  as  in  preceding  ships,  dispenses  with  the  necessity  for  casemates 

for  the  6-in.  guns  on  the  main  deck;  but  to  insure  the  same  measure 
of  isolation  for  the  ten  6-in  R.  F.  guns  placed  on  this  deck  as  is 

obtained  by  the  casemate  s}rstem,  bulkheads  are  placed  between 
the  guns,  while  {in  armored  screen  extends  the  whole  length  of  the 
citadel  behind  the  guns,  as  shown  on  the  half  plan  of  the  main  deck. 
These  divisional  bulkheads  and  the  armored  screen  are  of  hardened 

steel,  sufficient  to  insure  that  the  splinters  of  any  shell  which  may 

explode  in  one  compartment  will  not  affect  either  the  gun  or  gunners 

in  the  adjoining  compartment.  The  6-in.  guns  on  the  upper  deck, 
four  in  number,  are  within  6  inch  casemates. 

The  citadel  comprises  the  chief  departure  from  ordinary  practice  in 

the  design  of  this  ship,  as,  besides  protecting  the  space  between  the 

belt  and  the  main-deck  battery,  it  takes  the  place  of  the  ordinary 
arrangement  of  casemates  usually  found  in  foreign  battleships,  and 

entirely  protects  the  6  in.  guns  on  the  lighting  deck.  The  advantage 
of  this  arrangement  over  casemates  will  be  seen  when  it  is  considered 

that  throughout  the  whole  of  the  central  portion  of  the  ship  the  crew 

is  protected  from  injury  while  working  the  guns,  while  the  gun  posi- 
tions themselves  are  quite  as  well  protected  in  front  as  in  the  casemate 

arrangement,  and  are  much  less  vulnerable  in  the  rear,  where  they  are 

now  protected  by  the  *>  inch  armor  on  the  opposite  side  of  the  ship  as 
well  as  by  the  thick  steel  bulkheads  which  divide  the  gun  positions  one 
from  another. 

The  protective  deck  is  of  ;i  minimum  thickness  of  2  inches,  and 

extends  over  the  full  length  of  the  ship,  but  is  increased  to  3  inches 

on  the  sloping  parts  within  the  citadel,  and  to  4rh  inches  in  thickness 

in  the  wake  of  the  barbettes,  as  before  mentioned.  In  addition  to  this, 

the  upper  deck  within  the  citadel  is  made  of  1  inch  plates.  As  usual, 

there  is  an  ammunition  passage  under  the  protective  deck,  with  com- 
munication through  ammunition  tubes  to  the  various  gun  positions, 

while  coal  bunkers  are  arranged  above  and  below  the  protective  deck 
from  end  to  end  of  the  citadel.     There  is  thus  an  increased  broadside 

protection  to  the  citadel,  as  well  as  in  the  ends  of  the  ship. 

The  armament  comprises  four  LO-in.  breech-loading  guns  titled  in 

paiis  in  the  two  barbettes  on  the  upper  deck,  and  fourteen  <*>  in.  K.  F. 
guns,  four  placed,  as  already  indicated,  within  casemates  situated  on 

the  upper  deck  at  the  corners  of  the  citadel,  the  remaining  ten  6  In. 

guns  being  placed  in  the  box  batteries  on  the  main  deck.     The  plans 

given    show     the    ares    of    lire    of    the    respective   'j'uns.      The    auxiliary 
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armament  of  the  ship  consists  of  twenty  12-pdr.  R.  F.  guns,  four 
firing  ahead  and  four  astern,  the  remainder  being  on  the  broadsides; 

eight  3-pdr.  R.  F.  onus;  and  four  2-J-pdr.  R.  F.  guns.  There  are 
four  submerged  torpedo  tubes,  two  in  the  forward  part  of  the  ship  and 
two  aft. 

The  weight  of  metal  discharged  b}T  this  armament  in  one  minute  is 
11.5  tons,  representing  a  striking  energy  of  1,337,130  foot-tons,  while 

the  weight  of  metal  discharged  from  the  guns  available  for  one  broad- 
side in  one  minute  is  7.5  tons,  giving  a  striking  energy  of  just  under 

1,000,000  foot-tons. 
She  is  to  have  a  speed  of  IS  knots  under  natural  draft,  and  will  have 

a  coal  capacity  of  1,100  tons,  to  give  her  a  radius  of  action  of  9,000 

sea  miles  at  10  knots  speed.  The  engines  are  of  the  triple-expansion 

three-cylinder  type,  the  diameters  of  the  cylinders  being  31  inches.  50 
inches,  and  82  inches,  respectively,  the  stroke  being  48  inches;  and  it 

is  anticipated  that  the  full  power  of  15,000  i.  h.  p.  will  be  developed 

with  the  engines  running  at  120  revolutions  per  minute,  the  steam 

pressure  at  the  engines  being  250  pounds,  and  at  the  boilers  300 

pounds.  Stephenson  link-motion  is  adopted  for  working  the  valves, 

which  are  of  the  piston  type  on  the  high-pressure  and  intermediate 

cylinders,  and  of  the  double-ported  Hat  design  on  the  low-pressure 
cylinders.  The  engines,  as  with  all  war  ships  now,  are  designed  to  run 

the  propellers  inward  when  going  ahead,  so  that  the  starting  platform 

is  in  the  center  of  the  ship;  and  here,  as  is  now  the  universal  practice, 

wrought-steel  columns  form  the  front  supports  of  the  cylinders,  which 
are  independent  castings.  The  back  supports  of  the  cylinders  are  of 

the  ordinary  cast-iron  A  framing,  with  ample  slipper  guide  surface. 
The  condensers  are  separate,  and  placed  in  the  wings  of  the  ship.  The 

total  cooling  surface  is  16,014  square  feet. 

The  bedplate  is  of  cast  steel.  The  working  parts  of  the  engine  gen- 

erally are  of  forged  steel,  but  the  crank  shaft  is  of  nickel-steel,  the 
three  parts  being  interchangeable.  The  external  diameter  is  16J 

inches,  with  an  8i  inch  hole.  The  propeller  shaft  is  of  wrought  steel 

16i  Inches  in  diameter,  with  8£  inch  hole,  while  the  propellers  have 

four  Uudes,  the  diameter  being  17  feet,  and  the  mean  pitch  Is  feet 
The  four  blades  and  the  boss  are  of  manganese  bronze. 

The  boilers  are  of  the  Belleville  type,  with  economizers.  There  are 
25  in  all,  of  which  20  consist  of  8  elements  of  generating  tubes  and  7 
elements  of  economizer  tubes;  while  the  remaining  5  boilers  have  7 

elements  of  generating" and  6  elements  of  economizer  tubes.  The  total 
heating  surface  is  37.452  square  feet,  and  the  grate  area  1,276  square 

feet.  The  two  smoke-pipes  are  14  feet  in  diameter  over  the  casing-. 

the  height  from  the  tire  grate  being  91  feet.  There  is  the  usual  com- 

plete  system  of  pumps,  with  blowing  engines  for  the  furnaces.  The 

total  weight  of  the  machinery  is  1,355  tons. 
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The  general  appearance  of  the  vessel  is  indicated  by  the  elevation, 

and  it  need  only  be  added  that  in  her  electric  and  compressed-air 

equipment  she  embodies  the  best  modern  practice,  the  lighting  instal- 
lation including  900  incandescent  lamps,  with  masthead,  bow.  anchor, 

and  other  special  lights,  and  also  6  search-lights.  The  ship  will  be 
fitted  as  a  flagship,  accommodation  being  provided  for  an  admiral  and 

78  officers,  the  complement  being  935  all  told. 

ADZUMA. 

This  armored  cruiser,  built  at  St.  Nazaire,  was  laid  down  in  1898, 
and  launched  June  24,  1899. 

Her  dimensions  are:  length,  4Ad  feet  10  inches;  beam,  ,59  feet  6 

inches;  mean  draught,  23  feet  8  inches;  displacement,  9,307  tons. 

When  fully  loaded  the  draught  aft  is  28  feet. 

She  is  built  of  steel,  unsheathed,  with  ram  bow,  flush  deck,  with 

central  superstructure  between  the  masts.  Two  masts  with  fighting- 
top  and  two  signal  yards  on  each;  three  smoke-pipes  in  a  fore-and-aft 
line,  spaced  at  irregular  intervals.  There  are  two  bridges  and  chart 

rooms  just  beyond  the  masts  at  each  end  of  the  ship. 

The  protection  consists  of  a  complete  water-line  belt  7  inches  thick 
amidships  over  a  length  of  207  feet,  tapering  to  3^  inches  thick  at  the 
ends.  It  is  7  feet  wide,  and  extends  5  feet  below  the  water  line.  All 

plates  above  4.7  inches  in  thickness  are  of  Harveyized  nickel-steel; 
the  thinner  plates  are  of  cemented  steel.  Above  this,  and  covering 

the  space  between  the  masts — a  distance  of  207  feet — is  a  partial  belt 

0  feet  wide  and  .">   inches  thick.     This  belt  is  of  cemented  nickel-steel. 
The  armored  deck  from  end  to  end  of  the  ship  is  2.5  inches  thick. 

Tin-  turrets  forward  and  aft  are  n'  inches  thick,  and  the  casemates  are 
of  the  same  thickness  of  cemented  nickel-steel.  The  turrets  are  oper- 

ated by  electric,  hydraulic,  or  hand  power.  Eight  men  are  required 

to  work  them  by  hand.     The  conning  tower  is  of  nickel-steel  14  inches 
thick. 

The  armament  consists  of  four  8-in.  R.  F.  guns  in  two  turrets, 

forward  and  alt;  twelve  6-in.  R.  F.  guns  in  casemates,  four  on  the 

main  deck  in  broadside,  four  on  the  upper  deck  in  broadside,  and  four 

in  the  corneis  of  the  superstructure,  all  protected  by  6  inch  armor; 

twelve  L2-pdl\  K.  F.  guns,  two  in  bow  and  stem,  four  on  to})  of 
Superstructure,  and  four  in  broadside  over  the  main  deck  6-in.  guns, 

ill!  protected  by  shields;  eight  3-pdr.  K.  F.  guns;  and  live  torpedo 
tubes,  four  submerged  and  one  in  the  bow.  This  last  is  protected  by 

b'  inch  vertical  armor,  extending  '2\  feet  from  the  stem  on  each  side 
and  8  feel   wide  from  the  top  of  the  main  belt. 

There  arc  two  triple-expansion  engines,  actuating  twin  screws,  of  a 

collective  power  of  is. 000  i.  h.  p..  and  giving  :i  speed  of  21   knots, 
with  forced  draft,  on  dial.      With  natural  draft   the  speed  attained  was 
18.7  knots. 
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The  boilers,  of  Belleville  type,  with  economizers,  are  ̂ 1  in  number, 

and  have  given  satisfaction.  The  maximum  coal  capacity  is  1,300  tons. 

giving  a  steaming  radius  at  10  knots  of  7,000  miles.  There  are  four 

electrically  controlled  search-lights  on  the  ends  of  the  bridges. 
The  complement  is  about  666,  officers  and  men. 

IDZUMO  AND  IWATE. 

These  first-class  armored  cruisers  have  been  placed  in  commission 
within  the  past  year.  They  were  built  by  Armstrong  &  Co. .  at  Elswick, 

and  launched  September  19,  1899,  and  March  29.  1900.  respectively. 

Their  dimensions  are:  length,  400  feet:  beam,  68  feet  6  inches; 

mean  draught.  2±  feet  3  inches:  displacement.  9,900  tons. 

They  are  built  of  steel,  with  flush  decks,  and  a  superstructure  amid- 
ships, ram  bow.  two  masts  with  military  tops  and  signal  yards,  and 

three  smoke-pipes  in  a  fore-and-aft  line.  They  have  two  bridges,  one 

forward  and  one  aft.  and  torpedo-net  defense. 

The  protection  consists  of  a  complete  belt  of  7-inch  steel.  7  feet  deep 

along  the  water-line,  the  upper  edge  being  2  feet  above  the  water. 
This  tapers  in  thickness  to  3i  inches  at  the  ends  of  the  vessels,  the 

length  of  the  7  inch  part  being  21 '6  feet.      Above  this  belt  is  another  of 
5  inches  thickness,  which  reaches  beyond  the  turrets  at  either  end,  and 

is  there  bent  inward  and  across,  forming  transverse  bulkheads,  pro- 

tecting the  turret  bases  and  shielding  tin'  vessel  from  raking  tire.  The 
forward  bulkhead  is  6  inches  thick,  the  after  one  2  inches.  There  is  a 

belt  of  6  inch  steel  extending  25  feet  from  the  stem  on  either  side  to 

protect  the  bow  and  support  the  ram,  being  about  7  feet  wide.  A 

2  inch  ram  plate  is  also  fitted  to  support  the  ram.  The  deck  above  the 

citadel  is  1  inch  thick.  The  conning  tower  has  1-1-  inch  armor,  the  after 
observation  tower  3  inch  armor.     The  armored  communication  tube  is 

6  inches  thick.  The  protective  deck  Is  2.5  inches  thick  on  the  flat,  and 

curves  down  to  lower  edge  of  the  water-line  belt. 
The  total  weight  of  armor  is  2,100  tons. 

The  armament  consists  of  four  8-in.  K.  F.  guns  in  two  barbette 
turrets  forward  and  aft:  fourteen  6-in.  R.  F.  guns,  six  on  the  main 
deck  in  casemates,  and  eight  on  upper  deck,  four  in  casemates  and 

four  in  1.5  inch  shields;  twelve  12-pdr.  R.  F.  guns,  and  eight  2.5-pdr. 
R.  F.  guns.  There  are  four  submerged  torpedo  tubes.  The  8-in. 
turrets  are  8  inches  thick  with  I  inch  backing  plate,  making  9  inches; 
rear  of  turrets  0  inches  and  1  inch,  or  7  inches.  The  turrets  may  be 

worked  by  electric,  hydraulic,  or  hand  power.  Bight  men  are 

required  to  work  the  turrets  by  hand. 

The  four  6-in.  guns  on  the  upper  deck  at  the  corners  of  the  citadel 

are  directly  over  the  forward  and  after  6-in.  guns  on  the  main  deck, 

and  there  is  a  good-sized  manhole  in  the  deck  connecting  the  two  cafi 
mates,  so  as  to  allow  free  communication,  and  to  allow  one  officer  to 
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control  the  two  guns  and  give  increased  protection  to  the  upper  guns 

by  a  small  addition  of  armor. 

Tlie  engines  are  vertical  triple-expansion  engines  driving  twin 
screws.  The  i.  h.  p.  developed  is  14,000,  speed  20.87  knots  with 

natural  draft;  i.  h.  p.  18,275,  speed  22.2  knots  with  forced  draft. 

The  capacity  of  the  bunkers  is  1,300  tons. 

They  are  supplied  with  24  Belleville  boilers.  There  are  twelve 

ventilating  fans  in  fire-rooms,  two  in  engine-rooms,  all  driven  by 
steam,  and  six  electric  fans  for  other  compartments.  In  the  after 

tower  is  a  Barr  &  Stroud  range  and  battle-order  transmitter  connect- 
ing with  each  turret  and  casemate,  voice  tubes  to  important  stations, 

engine-room  telegraphs,  speed  indicators,  torpedo  directors,  and  elec- 
tric firing  apparatus. 

There  are  four  electrically  controlled  search-lights. 
The  complement  is  4<s3.  officers  and  men. 

MITAKA  AM)  TSUSHIMA. 

These  second-class  protected  cruisers  have  been  ordered  built  at  the 
dockyards  at  Yokosuka  and  Kure,  respectively,  and  will  probably  be 
laid  down  about  the  end  of  the  present  year.  Materials  have  been 

ordered  from  abroad,  but  have  not  yet  been  received.  They  will  be 
similar  to  the  Akitswhima  but  will  carry  somewhat  better  batteries. 
The\  will  be  built  of  steel,  with  ram  bow  and  full  stern,  without 

overhang;  will  have  double  bottoms  throughout  the  space  between 

the  masts,  and  will  have  two  signal  masts  and  three  smoke-pipes. 
There  will  be  a  bridge  forward  of  the  foremast,  with  a  search-light  on 

each  cud.  and  a  third  search-light  will  be  carried  on  a  raised  platform 
on  the  poop. 

The  dimensions  of  the  vessels  will  be:  length  between  perpendicu- 

lars, -V-A  feet  7  inches;  beam.  44  feet;  mean  draught,  L6  feet:  dis- 
placement, 3,365  tons. 

There  will  be  a  protective  deck  from  stem  to  stern  L.5  inches  thick 
on  the  Mat  and  3  inches  thick  on  the  slopes. 

Tin-  armament  will  consist  of  six  6-in.  H.  K.  guns,  two  in  shields 
on  poop  and  forecastle  and  four  in  sponsons  on  the  main  deck,  on 
each  side  abreast  the  masts;  ten  L2-pdr.  K.  I\  guns,  six  in  broadside, 

equally  spaced  between  the  6-in.  guns,  two  on'  the  forecastle  under 
the  ends  of  the  bridge  and  two  in  the  cabin  near  the  stern:  four 

'■'>  pdr.  \i.  V.  guns  in  broadside  on  the  main  deck,  two  between  the 
forward  <;  in.  and  forward  L2-pdrs.  and  two  between  the  center  and 
after  12-pdrs.     They  are  to  carry  no  torpedoes. 

The   engine-   are    lo    be   of   9,400    i.    h.    |).    and   to  give   :i    -peed   of   20 
knots.     The  bunker  capacity  will  be  600  tons. 
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RUSSIA. 

BORODINO,  IMPERATOB  ALEXANDER  III.  AM)  OB1L. 

Of  these  first-class  battleships,  building  at  St.  Petersburg,  the  tirst 
two  were  laid  clown  May  25,  1900.  and  the  third  June  11,  1900,  all 

having  been  in  preparation  for  several  months.  They  are  similar  in 

appearance  to  the  Jaureguiherry  of  the  French  navy,  and  have  the  fol- 

lowing- dimensions:  length,  397  feet;  beam,  76  feet;  draught,  26  feet; 
displacement,  13,600  tons. 

They  differ  from  the  prototype  in  having  much  lighter  masts. 

smaller  but  taller  smoke-pipes,  and  more  extensive  batteries. 

The  protection  consists  of  a  water-line  belt  of  8  inch  Krupp  steel, 
tapering  to  6  inches  at  the  lower  edge  and  to  5.75  inches  at  the  ends, 

being  6.5  feet  wdde  and  extending  1  foot  8  inches  above  the  water  line. 

At  the  stem  the  lower  edge  slopes  down  to  the  point  of  the  ram. 

Above  this  belt  is  another  of  6  inch  Krupp  steel  tapering  to  4.75 

inches  at  the  ends,  and  reaching  5.5  feet  above  the  main  belt.  The 

central  casemates,  each  containing  six  12-pdrs..  are  situated  under  the 

central  6-in.  turrets,  and  have  a  protection  of  3  inch  armor.  There 
are  two  protective  decks,  the  upper  one  flat.  2  inches  thick,  and 

joining  the  upper  edge  of  the  6  inch  belt.  The  lower  one  is  made  of 

two  plates  of  |  inch  steel.  The  amidships  portion  is  flat  and  at  the 

level  of  the  upper  edge  of  the  main  belt.  It  curves  downward  near 
the  side,  and  is  then  vertical  to  tnc  inner  sides  of  the  frames  at  the 

bilge  keels.  This  vertical  portion  extends  forward  and  aft  for  a  dis- 

tance of  288  feet,  being  completed  at  the  forward  end  by  an  athwart- 
ship  bulkhead  of  the  same  thickness  and  at  the  after  part  by  a  curved 

bulkhead  joining  the  two  sides,  forming  an  armored  water-tight  com- 

partment below  tin1  water-line.  Above  the  casemates  the  deck  is 
armored  with  2.5  inch  steel  outside,  and  1.5  inch  steel  within  the  super- 

structure. Each  turret  has  it  own  magazine.  The  turrets  are  elliptical, 

balanced  on  the  French  system;  main  turrets  10  inches  thick;  ammuni- 
tion tube  S  to  9  inches;  6-in.  turrets  6  inches  thick;  ammunition  tubes 

4  inches  thick. 

The  armament  consists  of  four  12-in.  40-cal.  guns,  in  two  turrets, 

forward  and  aft;  twelve  6-in.  R.  F.  guns  of  4:5  calibers,  in  pairs,  in 

six  turrets;  twenty  12-pdrs.,  twelve  in  casemates  amidships,  four  in 

armored  recessed -ports  forward,  and  four  similarly  placed  aft;  twenty 

3-pdr.  R.  F.  guns,  four  in  each  top,  of  which  there  is  one  on  each 
mast,  and  tw  We  on  the  superstructure,  and  four  Maxims. 

There  are  six  torpedo  tubes,  one  in  stem  and  on  each  bow  behind 

the  6  inch  belt,  one  in  the  stern  behind  the  main  belt,  and  two  sub- 
merged tubes  just  forward  of  the  after  turret. 

These  vessels  will  carry  7.~>  rounds  for  each  L2-in.  gun.  200  for  each 
6-in.  gun,  300  for  each  L2-pdr.,  and  M<>  for  each  3-pdr.  gun. 
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There  are  two  vertical,  triple-expansion,  four-cylinder  engines, 
driving  twin  screws.  The  valves  are  cylindrical.  The  intermediate 

and  low-pressure  cylinders  have  the  same  diameter.  The  screws  are 
not  widely  separated,  nor  is  the  deadwood  cut  away  aft.  The  rudder 

is  shipped  in  gudgeons,  and  balanced  by  a  small  portion  extending 
under  the  bottom,  as  shown  in  the  plan.  It  is  fitted  with  an  ordinary 

tiller,  connected  directly  with  the  rudder  head,  and  given  motion  by 

chain  pulleys  and  chains  from  the  steering  engines.  The  main  engines 
should  develop  16,500  i.  h.  p.,  and  give  a  speed  of  18  knots.  The 

maximum  coal  capacity  is  1,500  tons. 

There  are  five  search-lights,  one  in  bow  and  stern,  two  on  main  deck 

abreast  foremast,  and  one  on  the  bridge;  no  search-lights  on  the  masts. 
The  complement  will  be  32  officers  and  800  men. 

There  are  20  Belleville  boilers  in  two  compartments,  10  in  each 

group,  placed  back  to  back,  with  two  athwart-ship  fire-rooms  to  each 

group.  There  is  a  magazine  between  the  boiler-rooms,  separated  from 
them  by  transverse  coal  bulkheads.  It  was  desired  to  place  four  of 
these  boilers  without  economizers  close  up  under  the  lower  protective 

deck,  the  space  below  the  boilers  remaining  vacant.  This  for  the  rea- 
son that  the  Gang  oat  might  have  been  saved  if  she  could  have  supplied 

steam  to  her  pumps  from  boilers  so  placed  when  the  fire-rooms  were 
Hooded.  The  engineering  department,  however,  says  this  is  practically 
impossible. 

KMAZ   SIJVAUOFF. 

This  new  battleship  of  the  Borodino  class  was  to  have  been  laid  down 

in  the  shipyard  at  Galernia  Island  earty  in  June,  1901,  but  its  con- 
struction has  been  postponed  on  account  of  the  fire  which  practically 

destroyed  the  plant  at  the  yard  June  13,  1901. 

KMAZ   POTEMKIN    TAVRITCHESK1. 

This  first-class  battleship  was  launched  at  Nicolaief  October  9, 1900, 
and  is  similar  to  the  Tri  Sviatitelia  in  general  appearance,  but  much 

improved  in  armor  and  armament.  She  is  to  form  a  part  of  the  Black 
Sea  fleet. 

Her  dimensions  are:  length  between  perpendieulars,  370  feet 

8  inches;  beam,  73  feet;  mean  draught,  ̂ 7  feet;  displacement,  1.2,500 
tons. 

She  is  built  of  steel,  is  well   subdivided,  has   double    bottom  nearly 

the  entiic   length,  wing  passages  above  the  protective  deck  behind 
the    belt  armor,  and  bilge  keels.      She   is   not    sheathed.      She   has  two 

military  masts,  the  forward  one  being  the  higher  of  the  two,  three 

elliptical    smoke-pipes,    with    the    longer   axes   at  h  wartships,   a    raised 
forecastle,  and  a  ram  bow.     She  is  lilted  with  two  heavy  cranes  for 

handling  tin-  boats,  which  will  include  two   13-ton  torpedo  boats,  fitted 
to  launch  L5  in.  Whitehead  torpedoes. 
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The  protection,  all  of  Krupp  steel,  consists  of  a  main  belt  7  feet 

6  inches  wide,  9  inches  thick  at  the  top  and  5  inches  thick  at  the  bot- 

tom, the  upper  edge  being  3  feet  above  the  water-line.  This  covers 
250  feet  of  her  length,  and  is  terminated  by  transverse  bulkheads 
8  inches  in  thickness. 

The  protective  deck  joins  the  lower  edge  of  this  belt  and  is  i  inches 
in  thickness  over  the  vitals  of  the  vessel  and  3  inches  at  the  ends,  and 

extends  well  above  the  water-line,  about  to  the  height  of  the  upper 

edge  of  the  water-line  belt.  Above  this  belt  is  a  second  one.  6  inches 
in  thickness  and  7  feet  5  inches  wide,  and  above  this  again  is  a  third 

belt,  5  inches  in  thickness  and  7  feet.G  inches  wide,  covering  the  main 

deck  guns.  The  turrets  are  slightly  elliptical,  balanced  and  protected 

by  12  inches  of  steel,  and  the  turret  pivot  by  10  inches  of  steel  down 

to  the  level  of  the  water-line  belt,  below  which  the  protection  is  5 
inches.  There  are  conning  towers  forward  and  aft,  both  10  inches  in 
thickness  and  the  communication  tube  is  5  inches  in  thickness. 

The  armament  consists  of  four  12-in.  -10-cal.  guns  in  two  turrets, 
forward  and  aft,  those  in  the  forward  turret  having  an  arc  of  fire  of 

200  degrees,  while  those  in  the  after  turrret  have  an  arc  of  fire  of  260 

degrees;  sixteen  6-in.  45-cal.  R.  F.  guns,  twelve  in  a  redoubt  on  the 
main  deck,  separated  by  splinter  bulkheads.  2  inches  in  thickness, 

the  forward  and  after  guns  having  arcs  of  tire  of  135  degrees  from 
the  fore  and  aft  line,  and  the  other  guns  arcs  of  lire  of  115  degrees 

alternately  from  a  bow  and  a  quarter  bearing,  all  being  protected  by 

heavy  circular  shields,  the  remaining  four  being  carried  on  the  upper 

deck  above  the  third  armor  licit  in  closed  casemates,  5  inches  in  thick- 

ness, and  with  the  same  arcs  of  fire  as  the  6-in.  guns  in  the  corners 

of  the  redoubt  below;  fourteen  12-pdr.  R.  F.  guns,  of  which  six  are 

on  the  upper  deck  between  the  6-in.  casemates  just  mentioned,  with- 
out protection,  with  arcs  of  fire  of  90  degrees,  from  bow  to  quarter, 

four  are  in  the  forward  and  after  ends  of  the  superstructure  with  arcs 

of  tire  of  100  degrees,  and  the  remaining  four  are  in  recessed  ports  on 
the  main  deck,  two  forward  and  two  aft.  with  arcs  of  fire  of  L20 

degrees  from  the  fore-and-aft  line;  twenty  1-pdr.  K.  F.  guns  mounted 
in  the  tops  and  on  the  bridges  and  superstructure.  There  are  rive 

torpedo  tubes,  one  in  the  stem,  submerged,  one  on  each  beam,  forward 

of  the  forward  turret,  also  submerged,  and  one  on  each  side  just  abaft 
the  main  mast,  behind  the  6  inch  armor.  She  is  also  fitted  with 

torpedo-defense  nets. 

She  will  be  fitted  with  two  vertical  triple-expansion  engines  capable 
of  developing  10,600  i.  h.  p.  and  giving  a  speed  of  IS  knots.  There 

will  be  twenty-four  Belleville  boilers  in  three  compartments,  fitted 
with  economizers  and  arranged  to  burn  oil. 

Her  bunkers  are  designed  to  carry  <>(><»  tons  of  oil  and  (>7<>  tons  of 
coal,  the  latter  being  in  wing  bunkers  near  the  boilers  and  the  former 
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in  forward  and  after  bunkers  below  the  protective  deck.     She  can  also, 
in  case  of  necessity,  take  200  tons  of  coal  in  the  double  bottoms.     The 

furnaces  will  be  fitted  for  burning-  oil,  but  so  arranged  that  within 
about  an  hour  they  may  be  changed  to  coal  burning  furnaces. 

The  complement  will  be  about  600,  officers  and  men. 

TSAKEVITCH. 

This  battleship,  built  at  La  Seyne,  laid  down  IVuiy  18,  1899,  and 
launched  February  28,  1901,  is  similar  to  the  Borodino  class,  just 
described,  but  a  little  smaller  and  lacks  the  armor  protection  for  the 

12-pdr.  guns  in  the  bow  and  stern. 

CR08H   SECTION    OF  T8AREVITCH    THROUGH    ENGINE   ROOMS. 

Her  dimensions  are:  length,  388  feet  9  inches;  beam,  76  feel  1  inch; 

draught,  ̂ ',  feet;  displacement,  L2, 900  tons. 
ADMIRAL  BITAKOFK. 

Thin  new  coast-defense  ship  <>)*  the  type  of  the  General  Admiral 
Aprakmn  is  reported  to  be  building  at  St.  Petersburg,  tier  dimensions 
are  to  be:  length,  341.5  feet;  beam,  59. 25  feet;  draught,  L7.25  feet; 
displacement  i  tons. 

She  in  to  have  an  armor  bell  all  along  the  water  line,  the  maximum 
thickness  of  which  [»  7  inches  above  and  5  inches  below  throughout 
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the  most  vital  parts,  diminishing  at  the  bow  and  stern  t<>  4  inches.     The 

protective  deck  is  1  inch  thick,  but  over  the  engines  and  boilers  it 
increases  t<  i  2.25  inches.  The  turrets  have  6  inch  armor  and  the  ammu- 

nition tube-  5.5  inch 

Her  armament  will  consist  of  six  B-in.  45-cal.  grins  Id  pairs  in  the 
turrets  forward  and  aft.  and  one  in  each  turret  amidships:  sixteen 

3-pdr.  R.  F.  gun-,  right  in  an  armored  casement  and  the  others  dis- 
tributed about  the  ship:  four  Maxims  and  six  torpedo  tube-,  two  of 

which  will  be  submerged. 

She  will  have  two  triple-expansion  engines  capable  of  developing 

7,000  j.  h.  p..  and  giving  a  speed  of  16  knot-.  Steam  will  be  -up- 
plied  by  twelve  Belleville  boilers  with  economizers.  Her  coal  supply 

will  b  tons,  giving  her  a  radius  of  action  of  750  mile<  at  full 
speed  and  1,400  miles  at  10  knots.  Her  complement  will  consist  of 
4:72  men. 

BAYAN. 

This  armored  cruiser,  described  in  General  Information  Series 

No.  XIX.  page   67,  waa   laid  down  at  L     S     ne  July  11.  md 

launched  June  12,  1900.     In  addition  t<>  what  has  been  there  noted, 

she  has  three  above-water  torpedo  tubes,  and  carries  four  search-ligl 
one  in  the  foretop,  one  low  on  the  mainmast,  and  one  on  each  side 

amidships,  carried  above  the  central  battery. 

The  ammunition  carried  is  as  follow-:  F<>r  each  B-in.  gun.  lOOroui 

each  6-in.  guu.  150  rounds:  each  12-pdr. .  2  unds,  and  each  3-pdr.. 
1  rounds. 

K«M.ATYK. 

This  first-class  protected  cruiser,  built  at  Stettin,  was  laid  down 
December  22,  L899,  and  launched  January  30,  L901,  and  is  of  the  class 

of  the  Varyak,  built  in  Philadelphia,  but  differs  in  the  distribution  and 

protection  of  the  armament,  and  ha^  other  interesting  features  in  her 
design. 

Her  dimensions  are:  length   over  all.  44  _   :i  at 

water  line.  433  feet:  beam.  54  feet  "»4  inches;  depth,  34  feet  IJ  inches: 
draught,   with  complete  equipment  and  720  tons  of   coal  on  b< 

20  feet  1<»  inches;  displacement,  ton-. 
She  i-  built  of  the  best  German  steel.  The  hull  of  the  ship  i- 

divided  into  numerous  water-tight  compartments.  The  middle  part 
of  the  vessel,  in  which  the  engines,  boilers,  and  ammunition  rooms 

are  placed,  has  a  double  bottom  which  extend*  up  th-  -   to  the 

height  of  the  armor-plated  derk. 
The  vessel  ha-  two  masts  with  signal  yard-,  three  smokepipes,  and 

has  a  raised  forecastle  and  poop.  Six  search-lights  art-  placed  on 
special  bridge-,  two  on  the  forward  bridge,  two  on  a  special  bridge 
forward,  and  two  aft. 
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The  vital  parts  of  the  vessel  are  protected  by  tin  armored  deck  extend- 
ing over  the  whole  vessel.  The  openings  in  the  deck  are  covered  by 

gratings  or  water-tight  hatch  covers.  The  armor-plated  deck  has  a 
thickness  of  1  inch  in  the  horizontal  center  parts.  The  sloping  parts 
of  the  deck  have  a  thickness  of  2.75  inches,  and  2.1  inches  at  the  ends. 
The  armored  deck  consists  of  two  plates  screwed  together,  of  which 
the  upper  layer  is  of  nickel  steel. 

For  the  protection  of  the  commander  there  is  a  conning  tower  on 
the  forward  bridge.  The  armored  plates  of  the  tower  are  5.5  inches 

thick,  the  screen  is  3.5  inches  thick,  and  both  are  of  hard  nickel-steel. 
The  signal  wires,  etc.,  running  from  the  towers  are  protected  by  an 
armored  tube. 

The  armament  comprises  twelve  6-in.  45-cal.  R.  F.  guns,  four  in 
turrets  forward  and  aft,  four  in  casemates,  two  forward  and  two  aft, 

and  four  in  broadside;  twelve  12-pdr.  50-cal.  R.  F.  guns,  and  six  3-pdr. 
Hotchkiss  R.  F.  guns.  For  boat  and  landing  purposes  there  are  one 

9-pdr.  Baranowski  gun  and  two  Hotchkiss  guns. 
Eight  of  the  twelve  6-in.  guns  are  protected  by  armor  plating.  One 

pair  of  the  6-in.  guns  is  placed  aft,  and  one  pair  forward  in  turrets. 
Four  of  the  6-in.  guns,  which  can  be  fired  broadside  and  forward  and 

aft.  arc1  placed  in  casemates  on  the  upper  deck.  The  turrets  of  the 
6-in.  guns  are  protected  with  an  armor  of  5  inches  at  the  front  and  3.5 
inches  at  the  back.  The  5  inch  plates  are  of  hard  steel;  those  of  3.5 
inches  of  nickel-steel.  The  ammunition  hoists  under  these  casemates 

are  protected  by  an  armor  of  nickel-steel  3  inches  in  thickness.  The 
casemates  for  the  6-in.  guns  are  protected  by  nickel-steel  plates,  the 
front  plates  being  3.15  inches  thick  and  the  back  ones  1.4  inches.  The 
four  ammunition  hoists  to  the  casemates  are  protected  by  2.4  inches 

of  nickel-steel  plating.  The  other  guns  are  protected  by  armored 
shields. 

There  are  large  ammunition  rooms  and  the  ammunition  is  put  up  in 
cases,  in  accordance  with  the  Russian  system. 

For  the  quick  supply  of  ammunition  there  are  the  following  hoists: 
Two  hoists  for  the  6-in.  turrets,  four  for  the  6-in.  casemates,  two  for 

the  6-in.  guns  on  deck,  three  for  the  L2-pdr.  guns,  and  two  for  the 
3-pdr.  puns.  These  hoists  can  be  worked  by  electricity  or  hand.  The 

•  I  will  have  six  torpedo  tubes,  of  which  two  will  be  submerged. 
The  guns  and  ammunition,  tin;  turrets,  as  well  as  their  ammunition 

ind  turning  machinery,  also  the  whole  of  the  torpedo  armament, 
w<ic  supplied  by  the  Russian  navy. 
The  vessel  has  two  propellers,  each  being  worked  by  a  triple- 

insion  engine  with  four  cylinders.  The  two  engines  are  estimated 
to  develop  20.000  i.  h.  p,  and  give  a  speed  of  23  knots.  The  moving 
part*  of  the  main  engines  are  balanced  on  Schlick's  system. 
There  are  L6  Normand  boiler-,  haying  a  working  pressure  of  270 
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pounds  per  square  inch,  a  total  heating  surface  of  19,496  square  feet, 
and  fitted  for  forced  draft. 

The  vessel  will  be  well  ventilated,  heated  by  steam,  and  lighted  by 

electricity.  There  are  four  large  and  two  small  dynamos  driven  by 
steam  which  supply  the  power  for  the  electric  light,  the  ammunition 

hoists,  the  extensive  ventilating  machinery,  and  six  search-lights. 

The  steering  apparatus,  windlasses,  boat-hoisting  gear,  pumps,  etc., 
will  he  worked  by  steam.  The  vessel  carries  two  steamboats,  one 

petroleum-motor  boat,  and  seven  rowing  boats.  The  boats  are  all 
built  of  thin  steel,  except  the  small  rowing  boats. 

The  coal  bunkers,  which  can  hold  1.100  tons,  are  placed  partly  above 

and  partly  below  the  armored  deck.  The  vessel  will  have  a  radius  of 

action  of  5,000  miles  at  a  speed  of  10  or  11  knots. 

She  will  carry  23  officers  and  550  men.  for  whom  high  and  airy  quar- 
ters have  been  provided.  The  use  of  wood  throughout  the  vessel  has 

been  cut  down  to  the  smallest  possible  limits.  All  decks  are  of  steel. 

and  only  the  exposed  ones  are  planked  with  teak  to  protect  them  from 
climatic  influences.  The  inner  decks  are  covered  with  linoleum. 

Most  of  the  furniture  is  built  of  thin  steel,  also  all  the  cabin  partitions. 

BOYAKI>. 

This  second-class  protected  cruiser,  building  at  Copenhagen,  was 
laid  down  September  6,  1900,  and  launched  June  8,  1901; 

She  is  similar  in  dimensions  to  ih&Novik,  to  be  described  hereafter, 

but  her  internal  fittings,  machinery,  etc.,  will  be  different.  She  will 

have  two  masts,  the  foremost  carrying  a  fighting  top  for  machine  guns. 

The  protection  of  the  vessel  consists  of  a  protective  deck  2  inches 

and  1.2  inches  thick  carried  almost  the  whole  length  of  the  vessel,  and 

there  will  be  an  armored  conning  tower  and  armored  ammunition-hoists 
from  the  magazines. 

The  armament  will  comprise  six  4.7-in.  R.  F.  guns,  two  in  spon- 
sons  on  each  broadside,  one  on  the  forecastle  and  one  on  the  poop; 

eight  3-pdr.  K.  F.  guns,  two  on  each  broadside  and  two  forward  and 
two  aft  on  the  upper  deck.  There  will  be  one  stern  and  four  broadside 
torpedo  tubes. 

There  will  be  two  sets  of  four-cylinder  triple-expansion  engines. 
Diameters  of  cylinders.  28.25,  44.25,  and  51  inches,  with  a  stroke  of 

30  inches.  They  are  to  develop  11,500  i.  h.  p.  and  give  a  speed  of 
•_>:->  knots. 

The  boilers  are  of  the1  latest  Belleville  type  with  economizers.  There 
»>  ill  be  three  boiler-rooms  containing  l»i  of  these  boilers  working  at  a 

pressure  of  :>^«>  pounds  per  square  inch. 

The  vessel  will  befitted  with  all  the  latest  types  of  auxiliary  machin- 
ery for  pumping,  distillation,  electric  lighting,  search-lights,  hoists, 

winches,  windlass,  etc.  As  to  boats  the  ship  will  be  supplied  with 
two  steam  launches  and  six  boats  of  various  sizes.      The  complement 
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of  the  vessel  will  be  about  34<>  men.  Ample  accommodation  for  the 
officers  will  be  provided  in  the  poop,  the  crew  being  accommodated 
on  the  main  deck  and  in  the  forecastle. 

NOTIK. 

This  second-class  protected  cruiser  was  laid  down  at  Danzig  August 
12,  1899,  and  launched  August  15,  1900. 

Her  dimensions  are :  length  over  all,  348  feet;  beam,  40  feet;  draught, 

16  feet;  displacement,  3,200  tons. 
She  is  built  of  steel  with  exceedingly  fine  lines  to  give  her  high  speed, 

has  a  ram  bow,  raised  forecastle,  three  smoke-pipes,  and  one  mast,  with 

righting  top  and  signal  yards,  between  the  middle  and  after  smoke- 

pipes.  Three  search-lights  are  carried.  The  deadwood  is  much  cut 
away  aft  and  there  is  no  shoe.  The  balanced  rudder  is  suspended 

without  support  underneath,  and  is  sharp  on  forward  and  after  edges. 

The  protective  deck  extends  from  stem  to  stern  in  a  curve,  is  sloped 

toward  the  sides,  and  reaches  from  1.3  feet  above  to  4.25  feet  below 

the  water-line.  It  is  2  inches  thick  on  the  slopes,  from  1.2  to  0.6 

inches  on  the  horizontal  portions,  and  is  raised  in  dome-shaped  form 

over  the  two  engine-rooms.     Here  the  slopes  are  2.75  inches  thick. 

The  armament  comprises  six  4.7-in.  R.  F.  guns  in  shields,  one  on 
forecastle  and  poop,  and  four  in  broadside  on  the  upper  deck;  eight 

3-pdr.  R.  F.  guns,  six  in  broadside  on  the  upper  deck  and  two  on 

forecastle  abaft  the  bridge;  two  Maxims,  and  six  above- water  topedo 
tubes,  one  in  bow  and  stern  and  two  on  each  broadside. 

The  most  marked  peculiarity  of  the  ship  is  the  high  engine  effi- 
ciency of  18,000  i.  h.  p.,  for  a  speed  of  25  knots.  The  small  draught 

of  the  ship  necessitated  the  division  of  the  power  among  three  engines 
of  equal  efficiency  and  three  screws.  The  circle  of  revolution  of  the 

center  screw  cuts  the  prolonged  line  of  keel,  although  its  diameter  is 

than  that  of  the  wing  screws.  The  latter  are  three-bladed,  Avhile 

the  center  one  is  four  bladed.  There  are  three  four-cylinder,  triple- 
expansion  engines.  That  for  the  center  screw  is  farthest  aft.  Adjoin- 

ing this  forward  is  a  lire  room  with  four  Schichau  boilers.  Then  come 

the  other  engines  side  by  side,  but  separated  by  a  longitudinal  bulk- 
head. Forward  of  these  are  two  boiler-rooms,  each  containing  four 

Tliornyerolt  boilers,  separated  by  a  transverse  bulkhead. 
The  maximum  coal  capacity  is  500  tons,  giving  a  radius  of  action  of 

6,000  mil 

The  complement  i>  about  300,  officers  and  men. 

On  account  of  her  high  speed  and  other  qualities,  this  vessel  lias 
been  called  a  destroyer  of  torpedo-boat  destroyers. 

She  bag  good  sea-keeping  qualities,  besides  guns  and  protection, 
and  speed  thai  will  render  lier  a  dangerous  opponent   for  any  torpedo 

boats  or  destroyer*  which  may  stray  into  her  vicinity.     In  a  seaway 
slie  will  he  able  to  I  i:i\  «l  even   hi    kr  than  a  flotilla  of  destroyer-,  each 

L252    oi  — 7 
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a  tenth  her  size  and  more  than  proportionately  fragile  and  liable  to 

overstrain  or  worse.  While  destroyers  carry  only  a  few  12-pdrs. 

and  3-pdrs.,  this  ship  carries  4. 7-in.  R.  F.  guns;  and  six  torpedo  tubes 
give  her  greater  offensive  power  with  this  weapon  than  any  other 
vessel  afloat.  There  is  no  reason  to  think  she  will  not  realize  all 

anticipations. 

It  is  reported  that  two  others  of  this  class  are  building  at  St. 
Petersburg. 

ASTKABAD. 

This  gunboat,  for  service  on  the  Caspian  Sea,  was  laid  down  at  the 

Sormov  works,  Nizhni  Novgorod,  on  the  Volga,  in  1899,  and  launched 
in  1900. 

Her  dimensions  are:  length,  126  feet;  beam,  22  feet;  draught,  7.5 

feet;  displacement,  326  tons. 

The  hull  is  built  entirely  of  Russian  material,  and  is  divided  into 

water-tight  compartments  by  6  transverse  bulkheads,  which  extend  to 

the  upper  deck,  and  by  4  half -bulkheads.  The  double  bottom  extends 
through  the  engine  and  boiler  rooms  to  the  height  of  the  floor,  and 

consists  of  steel  plate  ̂   inch  thick.  At  the  stem  and  stern,  at  a  dis- 
tance of  6  feet  4  inches  from  the  upper  deck,  the  interior  bottom 

consists  of  fir  planks.  With  regard  to  water-tightness,  all  compart- 
ments are  to  be  tested  under  pressure. 

In  view  of  the  fact  that  the  vessel  will  make  use  exclusively  of 

naphtha  as  fuel,  special  tanks  for  this  liquid  have  been  constructed  on 

the  vessel  for  a  two  days'  run,  calculated  at  a  speed  of  12  knots  an 
hour.  At  the  stern,  abaft  the  engine  room,  accommodation  has  been 

arranged  for  the  commander  and  five  officers,  with  a  mess  room,  pan- 

try, bathroom,  and  water-closet,  while  accommodation  for  25  men  of 
the  crew  has  been  arranged  forward.  The  hold  in  the  stem  has  been 

arranged  for  provisions,  etc..  and  in  the  stern,  tanks  for  drinking 

water.  Independently  and  forward  of  the  boiler  room,  between  the 

steel  bulkheads,  a  magazine  has  been  built  for  the  ammunition  of 
the  vessel. 

The  water  exhaust  system  consists,  apart  from  the  means  afforded 

b}7  the  engines,  of  a  5  inch  Stone's  pump,  placed  between  the  main 
bulkheads.     The  pumps  are  supplied  with  hose  in  case  of  tire. 

The  vessel  will  be  supplied  with  the  following  boats:  a  steam 

launch  25  feet  7  inches  long,  a  six-oared  whaleboat  28  feet  long,  a  six- 
oared  yawl  20  feet  long,  a  four-oared  yawl  IT  feet  8  inches  long,  and 
two  sail  boats. 

The  armanent  will  consist  of  four  6-pdr.  and  six  3-pdr.  K.  F.  guns. 
She  is  titled  with  two  compound  engines  with  surface  condensers, 

each   engine    developing   250  i.    h.   p.,   actuating    two    screws.     The 

diameter  of  the  high-pressure  cylinders  is   16   inches,  and  of  the  low 
pressure  cylinders  28  inches;  piston  stroke,  16  inches.     The  speed  is 
to  be  12  knots. 
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The  high-pressure  C3Tlinder  is  .supplied  with  piston  valves,  and  the 
low-pressure  cylinder  with  slide  valves.  The  cooling  surface  of  the 
condenser  is  1,100  square  feet. 

There  are  two  cylindrical  boilers,  10  feet  2  inches  long  and  9  feet  9 

inches  in  diameter,  which  ha\Te  two  furnaces,  with  a  total  heating  sur- 
face of  2,000  square  feet,  and  a  working  steam  pressure  of  120  pounds. 

BAKLAN. 

This  torpedo-boat  destroyer,  one  of  nine  vessels  building  at  the 
Neva  Works,  St.  Petersburg,  and  named,  respectively,  Baklan, 

Bekass,  Gorlitza,  Gratch,  Kubik,  Perepel,  /Skvorets,  Stchegol,  and 

Stvige,  was  launched  in  July,  1900. 
The  dimensions  are:  length,  210  feet;  beam,  21  feet;  draught,  2 

feet  10  inches;  displacement,  350  tons. 

The  propellers  are  protected  as  in  vessels  of  the  Sohol  type,  and  the 

steering  apparatus  and  its  protection  are  of  forged  steel. 

The  armament  consists  of  one  12-pdr.  R.  F.  gun  and  live  3-pdr.  R. 
F.  guns,  with  three  torpedo  tubes. 

There  are  two  vertical  triple-expansion  engines,  with  three  cylin- 
ders to  develop  4,500  i.  h.  p.  and  give  a  speed  of  26  knots.  The 

diameters  of  the  cylinders  are,  high-pressure,  20^  inches;  intermediate, 

31i  inches;  low-pressure,  34  inches,  the  c}dinders  being  of  iron  cast 
in  one  piece. 

The  propellers  have  three  blades  of  manganese  bronze  and  the 

outer  surface  of  the  screws  will  be  fitted  with  the  Williams  apparatus. 

The  boilers  are  of  the  Yarrow  type,  four  in  number,  their  united  heat- 
ing surface  being  about  12,800  square  feet,  while  the  grate  surface 

is  ̂ 40  square  feet,  and  the  working  pressure  250  pounds.  The  coal 

capacity  is  80  tons. 
Each  of  their  compartments  will  be  fitted  with  a  turbine  capable  of 

ejecting  80  tons  of  water  an  hour,  and  there  will  also  be  seven  5  inch 

hand  pumps,  each  worked  from  the  upper  deck. 

The  electric  lighting  is  accomplished  by  a  steam-driven  dynamo  of 
100  amperes  and  100  volts.  The  deck  is  lighted  by  40  incandescent 

lamps.     The  projector  is  of  24  inches. 

FOBEL  AM)  (LASS. 

There  are  five  torpedo-boat  destroyers  building  in  France  for  the 
Russian  Government.     The  class  comprises  the  following  vessels: 

Name. 

I.... 

Kclal.... 

Oteti 
lode 

Built  at 

Havre., 

eyne 
  do... 

do iia\  re. 

Launched. 

!>.•,•.     8,1900 

Jan. \i..i      8,1901 
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Their  dimensions  are:  length,  186  feet;  beam,  21  feet;  draught, 
13.5  feet;  displacement,  312  tons;  i.  h.  p.,  5,700;  speed,  26  knots. 
They  are  similar  to  French  vessels  of  the  same  class,  and  every 

endeavor  is  being  made  to  combine  great  lightness  with  as  much 
strength  as  possible,  the  method  of  securing  the  hulls,  decks,  and  com 
partments,  and  the  quality  of  the  material  used  contributing  largely 
to  this  result.  All  the  side  plating  and  angle  steel  is  made  of  a  special 

nickel-steel  with  a  high  resistance  to  projectiles,  the  proportion  of  nickel 
being  1  per  cent.  In  spite  of  the  difficulty  of  working  with  the  material, 
the  work  has  been  done  with  great  neatness.  The  sheathing  is  zinced 

under  water  and  to  a  certain  height  above  the  water-line.  There  are 
nine  water-tight  bulkheads,  made  of  steel  in  the  same  way  as  in  the 
battleships,  and  they  will  be  subjected  to  a  severe  test. 

The  armament  will  comprise  one  12-pdr.  R.  F.  gun  on  the  conning 
tower,  five  3-pdr.  R.  F.  guns  on  deck,  and  two  torpedo  tubes. 

There  are  two  vertical  triple-expansion  engines,  which  are  to  be 
tested  at  a  pressure  of  315  pounds  per  square  inch,  and  at  the  full 
speed  of  26  knots  should  develop  1,750  i.  h.  p.  for  the  two  engines  at 
310  revolutions  per  minute. 

There  are  to  be  four  water-tube  boilers  of  the  Normand  pattern  to 
each.  The  tubes  of  the  boilers  are  to  be  of  the  softest  steel  without 

welds.  The  hulls  under  the  boilers  and  engines  have  been  strength- 
ened with  riders  and  specially  strong  frames  and  keelsons. 

The  water-ejecting  apparatus  will  consist  of  a  centrifugal  pump, 
eight  steam  ejectors  with  a  capacity  of  loo  tons  per  hour,  and  two  of 
20  tons. 

The  vessels  will  be  subjected  to  unusually  severe  tests  before  being 

accepted.  The  trials  include  one  of  eight  hours  at  14  knots  to  ascer- 

tain the  coal  consumption,  after  which  there  is  to  be  a  six  hours'  trial 
at  full  speed.  This  is  to  be  followed  by  a  speed  trial  of  22  knots,  dur- 

ing which  the  behavior  of  the  engines  is  to  be  carefully  noted,  and 
within  two  hours  of  the  end  of  this  trial  the  boats  are  again  to  make  a 

spin  under  full  speed  for  two  hours.  There  is  a  penalty  of  $3,000  for 

each  quarter  knot  less  than  26  and  down  to  2.")  knots,  at  which  a  pen- 
alty of  $5,000  is  imposed  for  each  quarter  knot  down  to  21  knots, 

which  latter  is  the  lowest  limit  for  acceptance.  A  miscalculation  or  a 
breakdown  may  thus  cost  the  contractors  $32,000,  which  would  more 
than  wipe  out  the  profit  on  the  $300,000  contract. 

SPAIN. 

(JATA.L1  >V. 

This  armored  cruiser,  laid  down  at  Cartagena,  January  23,  L890, 

was  launched  September  24,  L900.  She  is  similar  to  the  C<tr<Iitt<il 
Cistoeros&nd  Princesa  dt  Asturias^  which  are  still  completing,  though 

launched  in  L897  and  1S(,H>.  respectively.  All  are  of  the  type  o\'  the 
Infanta  Maria  Teresa* 
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Their  dimensions  are:  length  between  perpendiculars,  347  feet  10 

inches;  length  over  all,  364  feet;  beam,  60  feet  10  inches;  draught,  22 

feet;  displacement,  7,000  tons. 
They  are  built  of  steel  with  ram  bow,  cany  two  light  masts  with 

small  tops  for  light  machine-guns,  have  two  smoke-pipes  in  fore-and- 

aft  line,  poop  and  forecastle  on  same  level,  and  a  central  superstruc- 
ture for  the  auxiliary  batter}7.  The  use  of  wood  has  been  avoided 

wherever  possible. 

They  are  protected  by  a  water-line  belt  230  feet  long  and  6  feet 
wide  of  nickel  steel  12  inches  thick  amidships  and  tapering  to  10 

inches  at  the  extremities,  and  by  a  protective  deck  2  inches  thick  on 

the  flat,  and  2.75  inches  on  the  slopes,  and  there  is  coal  protection 

above  and  abreast  the  engines.  The  conning  tower  forward  of  the 
foremast  is  12  inches  thick. 

The  armament  comprises  two  9.4-in.  guns  in  barbette  turrets,  for- 
ward and  aft,  the  turrets  being  10.5  inches  thick  with  lighter  covers; 

ten  5. 5 -in.  R.  F.  guns  in  the  spardeck  superstructure  in  separate 
casements,  the  forward  and  after  guns  being  in  sponsons  to  have  a  lire 

ahead  and  astern,  respectively,  the  guns  carrying  cylindrical  shields, 

which  completely  close  the  ports;  two  12-pdr.  and  eight  6-pdr.  R.  F. 

guns  in  broadside  on  the  main  deck  below  the  5.5-in.  battery,  and  four 

1  -pdr.  R.  F.  guns  for  the  tops  and  bridges.  There  are  five  submerged 
torpedo  tubes. 

There  are  two  vertical  triple-expansion  engines,  driving  twin  screws, 
to  develop  10,000  i.  h.  p.  with  natural  draft  and  15,000  i.  h.  p.  with 

forced  draft,  giving  a  speed  of  IS  and  20  knots.  They  will  have 

water-tube  boilers.  The  maximum  coal  capacit}7  will  be  1,200  tons, 
giving  a  radius  of  action  of  10,000  miles  at  10  knots. 

Four  search-lights  are  provided.  The  rudder  will  be  balanced  and 
actuated  by  a  steam  steerer  or  by  hand. 

It  is  reported  that  she  will  cany  a  torpedo  boat  91  feet  long,  of  18 

knots  speed,  with  rapid-tire  armament;  two  42  foot  launches  with 
torpedo  launching  gear,  speed  of  12  knots  and  rapid  lire  guns,  and 
eight  other  boats. 

KKIXA  BKGENTK. 

This  protected  cruiser,  buildingat  Ferrol,  laid  down  March  27,  ls:>7, 
will  be  of  the  following  dimensions:  length,  337  feet  10  inches;  beam, 

52  feet  6  inches;  draught,  L9  feet  9  inches;  displacement,  5,370  ions. 

She  will  have  a  protective  deck  :;.  l  inches  thick  and  carry  two 
in.  guns  in  turrets;  fight  5.9-in.  K.  F.  guns  in  casemates;  twelve 

6  pdr.   K.   V.  guns,  and  eight   1   pdr.   Maxim   automatic  guns. 

Her  engines  are  bo  develop  6,500  i.  h.  p.,  and  give  a  speed  of  20 
knot.-. 
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Two  School  Ships. 

Two  school  ships  have  been  ordered  built  in  Spain  by  contract. 

They  are  to  be  of  Siemens-Martin  steel,  with  double  bottoms,  have  a 
displacement  of  2,500  tons,  be  ship-rigged,  with  double  topsails,  have 
auxiliary  triple-expansion  engines,  capable  of  giving  a  speed  of  12 
knots,  and  a  sufficient  coal  capacity  to  give  a  radius  of  action  of  2,000 
miles.  They  will  have  two  groups  of  boilers,  one  of  the  Belleville 

type  and  the  other  "express"  boilers  with  tubes  of  small  diameter. 
The  armament  will  consist  of  eight  6-pdrs.,  two  smaller  guns  and 

two  torpedo  tubes. 

They  will  be  lighted  b}T  electricity,  have  two  search-lights  and 
motors  to  work  the  ammunition  hoists. 



Section  III. 

STEAM  TRIALS. 

DENMARK. 

HERLOFF  TROLLE. 

This  coast-defense  ironclad  had  her  preliminary  trials  in  March, 
1901.  With  3,171  i.  h.  p.,  she  made  11.59  knots,  and  with  4,399 
i.  h.  p.,  15.65  knots. 

ENGLAND. 

ALBION. 

The  official  results  of  the  thirty  hours'  trial  at  one-fifth  power  of  the 
first-class  battleship  Albion,  on  December  5,  1900,  are  as  follows: 
Draught  forward,  26  feet  6  inches,  aft,  26  feet  6  inches;  steam  in 

boilers,  241  pounds;  vacuum  in  condensers,  starboard,  27.1,  port, 

20. 9;  revolutions  per  minute,  starboard,  66.4,  port,  65.8;  mean  i.  h.  p.. 

starboard,  1,329,  port,  1,393,  total,  2,772;  speed,  11.2  knots;  consump- 
tion of  coal,  2.17  pounds  per  horse-power-hour.  The  trial  was  satis- 

factory. 

On  March  15,  1901,  she  completed  a  thirt}^  hours' trial  at  four-fifths 
power,  the  machinery  and  boilers  having*  worked  smoothly  during  the 
whole  of  the  trial.  The  mean  results  were  as  follows:  steam  in  boilers, 

244  pounds,  at  engines,  199  pounds;  vacuum  in  condensers,  starboard, 

27.7.  port.  'il\  revolutions  per  minute,  starboard,  102.6,  port,  101.8; 
i.  h.  p.,  starboard,  5,294,  port,  5,515,  total,  10,809;  speed,  16.8  knots; 

consumption  of  coal.  L.8  pounds  per  horse-power-hour. 

On  March  28,  1901,  she  completed  her  trials  witli  an  eight  hours' 
trial  :it  full  power  under  natural  draft,  in  a  gale  of  wind  and  a  heavy 

sea.  'The  steam  pressure  in  boilers  was  257.5  pounds,  at  engines. 
226.5  pounds;  vacuum,  27.3  inches;  the  power  developed  was  L3,885 

i.  h.  p..  and  the  speed,  17.8  knots;  coal  consumption,  1.9  pounds  per 

horse-power-hour.  The  engines  worked  very  satisfactorily  and  no 
trouble  was  experienced  with  the  Belleville  boilers. 

BULWABK. 

This  firsl  class  battleship  had  her  firsl  thirty  hours'  trial  at  one-fifth 
power  May  20  and  21,  L901.     Kightof  her  twenty  four  Belleville  boil 

i  i    wt-ic  in  use  and  the  following  results  were  attained:    revolutions, 

in.; 
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starboard,  65.7;  port,  66.3;  i.  h.  p.,  3,174;  average  speed,  11.2 

knots;  coal  consumption,  1.78  pounds  per  horse-power-hour. 

On  May  23  and  24,  1901,  she  had  her  thirty  hours'  trial  at  four-fifths 
power.  The  mean  results  were:  steam  in  boilers,  257  pounds;  steam 

at  engines,  240  pounds;  vacuum,  27  inches;  i.  h.  p.,  starboard,  5,987; 

port,  5,768;  total,  11.755;  revolutions,  101;  speed.  16.8  knots;  coal 

consumption,  1.8  pounds  per  horse-power-hour. 

On  May  27,  1901,  she  completed  her  series  of  trials  with  a  full- 

power  trial  of  eight  hours1  duration.  The  mean  results  were;  steam 
in  boilers,  281  pounds;  steam  at  engines.  258  pounds;  vacuum,  star- 

board, 26.4  inches;  port,  26.3  inches;  revolutions,  starboard,  109.6; 

port,  110;  i.  h.  p.,  starboard.  7,695;  port,  7,658;  total,  15,353;  speed, 

18.15  knots;  coal  consumption.  1.83  pounds  per  horse-power-hour. 

FORMIDABLE. 

This  first-class  battleship  completed  her  first  thirty  hours'  trial  at 
one-fifth  power  on  March  29,  1901.  The  draught  of  water  forward  was 
26  feet  3  inches;  aft,  27  feet  3  inches;  steam  pressure.  233  pounds; 

vacuum.  27  inches,  both  engines;  revolutions,  starboard,  65;  port,  65.4; 

collective  i.  h.  p.,  3.262;  mean  speed,  11.5  knots;  coal  consumption. 

2.<>2  pounds  per  horse-power-hour. 
During  the  trial  some  leaks  developed  in  the  joints  of  the  steam 

pipes,  but  the  contractors  did  not  think  they  were  of  sufficient  impor- 
tance to  justify  a  delay  of  the  second  trial.  The  Admiralty,  however, 

thought  differently,  and  ordered  the  defects  made  good  at  once,  which 

delayed  the  resumption  of  the  trial  some  ten  weeks. 

On  June  8,  1901,  she  completed  her  thirty  hours'  trial  at  four-fifths 
power  successfully.  The  draught  of  water  forward  was  26  feet  6 
inches;  aft.  27  feet  10  inches.  All  the  boilers  were  in  use.  Steam 

pressure  in  boilers.  257  pounds;  vacuum,  starboard,  26.3  inches;  port. 

26.8;  revolutions,  starboard.  100.2;  port.  101.7;  i.  h.  p..  Ll,618;  speed. 

16.81  knots;  coal  consumption,  1.89  pounds  per  horse-power-hour. 

On  June  13,  1901.  she  completed  satisfactorily  her  eight  hours'  trial 
at  full  power  with  the  following  results:  draught  forward.  25  feet  4 

inches;  aft,  27  feet  4  inches;  steam  in  boilers.  280  pounds;  revolutions, 

starboard,  109.1;  port.  109.6;  i.  h.  p..  starboard.  7.705;  port,  7.74*!; 

total,  15,511;  air  pressure  in  fire-rooms.  0.18  inch;  speed,  mean  of  six- 
runs  over  the  measured  mile,  18.13  knots;  coal  consumption,  1.8  pounds 

per  horse-power-hour. 
IMPLACABLE. 

This  first-class  battleship  commenced  her  trials  on  January  17, 1901, 
She  was  laid  down  July  13,  L898,  and  her  progress  was  so  rapid  that 
she  was  launched  March  1 1.  L899.  The  weight  of  the  material  worked 

into  the  structure  up  to  the  dale  of  her  launching  was  5,300  tons,  and 

as  she  was  two  days  less  than  eight  months  on  the  stocks  a  record  for 

rapid  building  was  created. 
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She  went  out  of  Plymouth  Sound  on  the  15th  of  January.  1901,  to 
adjust  her  compasses.  Soon  after  leaving  her  moorings  it  was  found 
that  she  answered  her  helm  very  quickly,  and,  as  a  consequence  of  this, 
she  srot  verv  near  the  rocks  at  the  entrance  to  the  Hamoaze.  Later,  as 

she  was  leaving  the  sound,  she  turned  so  smartly  that  it  seemed  almost 
impossible  to  avoid  a  collision  with  the  war  department  steamer  Sir 
Redvers  Butter.  In  spite  of  every  effort  she  actually  touched  the 
steamer,  but  with  trifling  damage. 

The  first  trial  run  was  made  between  Plymouth,  the  Start,  and  about 
40  miles  west  of  Scilly,  and  from  the  time  the  battleship  left  the  sound 
until  she  returned  the  trial  passed  off  without  the  slightest  hitch.  The 

engine-room  register  at  the  conclusion  of  the  thirty  hours'  run  showed 
the  following  results:  steam  in  boilers,  ̂ 20  pounds;  vacuum,  28  inches; 
revolutions,  66;  i.  h.  p.,  3,265;  speed,  11.1  knots. 

On  the  22d  of  January,  1901,  she  left  port  for  what  is  generally  con- 
sidered the  most  severe  test  that  the  engines  of  a  war  ship  have  to 

undergo,  namely,  a  trial  of  thirty  hours  at  four-fifths  of  the  maximum 
horse-power,  or  12,000  in  this  case.  The  vessel  left  her  anchorage  a 

few  minutes  before  9  o'clock,  and  the  trial  commenced  exactly  at  10. 
The  course  between  the  Eddystone  "and  Lands  End  was  steamed 
several  times,  but  shortly  after  9  o'clock  in  the  evening  it  was  found 
that  a  connecting  rod  between  two  c}dinders  of  the  port  engine  had 
become  heated,  and  the  trial  had  to  be  discontinued.  The  sea  was  not 

rough,  though  rather  choppy,  and  an  attempt  was  made  to  repair  the 
damage,  but  after  considerable  time  had  been  spent  without  success 
it  was  decided  to  abandon  the  trial,  and  she  returned  to  the  port  so 
that  the  engine  could  be  overhauled  to  ascertain  the  cause  of  the 
overheating. 

She  resumed  this  trial  on  Februaiy  4,  1901,  starting  her  trial  in  the 

most  favorable  weather  at  about  9  o'clock  on  that  morning.  She  met 
with  a  gale  in  the  Channel  in  the  evening,  and,  as  she  was  then  in  the 
Vicinity  of  Lands  End,  felt  the  full  force  of  the  gale,  which  lifted  her 

stern  out  of  the  water,  causing  the  propellers  to  revolve  at  a  tremen- 
dous rate.  However,  she  apparently  got  over  this  difficulty  all  right, 

and  it  was  not  until  the  morning  of  the  5th,  when  in  the  same  vicinity, 
that  some  bearings  in  her  port  engines  again  became  overheated  and 
iteam  had  to  be  shut  off.  It  was  then  found  necessary  to  return  to 
Plymouth,  as  the  character  of  the  defect  was  such  that  it  could  not  be 

remedied  by  the  staff  on  board.  The  vessel,  with  only  her  port  pro- 

peller working,  arrived  at  Plymouth  about  5  o'clock  on  February  :>. 1901, 

On  the  L3thof  February,  L901,she  made  a  third  attempt  at  her  thirty 

hours'  trial,  and  again  failed.  She  left  port  shortly  before  9  o'clock  on 
that  morning,  and  afterfive  hours' steaming  the  engineers  had  trouble 
with  (he  low  pressure  cylinder  of  her  port  engine,  a  connecting  rod 

again  Incoming  overheated.     She  put  back  to  l'l\  month  and  anchored 
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in  Cawsand  Bay.  so  that  her  arrival  was  unknown,  and  nobody  landed. 

The  defect  was  not  very  serious  and  was  put  right  before  daylight. 

The  vessel  left  her  anchorage  at  Cawsand  Bay  at  6:45  the  next  morn- 
ing, and,  the  cylinder  having  been  again  tested,  it  was  thought  the  trial 

might  be  successfully  run.  Steam  was  got  up  and  pressure  put  on  as 

gradually  as  possible,  until  the  12,000  horse-power  was  reached.  The 
ship  went  round  the  Eddystone  and  then  toward  Lands  End.  All  went 

well  until  about  noon,  when  the  large  pin  of  the  low-pressure  cylin- 
der, the  same  that  had  given  the  trouble  on  the  three  previous  occasions, 

became  heated.  Firemen  and  contractors*  men  went  into  the  eno-ine 
room,  and  for  more  than  an  hour  poured  water  and  oil  on  the  rod. 
Their  efforts  were  of  no  avail,  and  the  continued  exertions  of  the  whole 

party  failed  to  keep  the  rod  cool,  and  the  effort  had  to  be  abandoned. 

It  was  not  until  the  rubbing  of  the  rod  had  so  affected  the  cylinder 

and  heated  the  adjoining  machinery  as  to  render  further  running  at  that 

high  rate  dangerous  that  the  order  was  given  to  slacken  speed.  The 
naval  authorities  on  board  were  conferred  with,  and  it  was  decided  to 

have  the  cylinder  overhauled  and  the  pin  withdrawn.  So  -he  returned 

to  port  and  had  her  low-pressure  cylinder  and  the  piston  rod  and  con- 
necting pin  which  caused  the  trouble  lifted  out. 

Repairs  having  been  made  to  the  engines,  on  March  12-13,  1901,  she 

had  a  thirty  hours'  trial  at  12,000  i.  h.  p.,  which  proved  successful. 
The  following  were  the  mean  results:  steam  in  boilers,  260  pounds: 

steam  at  engines,  233  pounds;  vacuum.  i?cS.l  inches;  revolution.-,  -tar- 

board,  100.8,  port,  IK*. 3:  pressure  in  cylinders,  high-pressure,  star- 
board, 89.35  pounds,  port  92.3 pounds;  intermediate,  starboard.  36.3, 

port  34.6;  low,  starboard,  14.8,  port.  16.1;  i.h.  p.,  high-pressure  cyl- 
inder, starboard,  1,811,  port,  L,840;  intermediate,  starboard,  L,968, 

port.  L,844;  Low,  starboard,  2,123,  port.  2,271;  total,  starboard,  5,902, 

port.  5,955;  gross  total,  1.1,857;  coal  consumption.  L.65  pounds  per 

horse-power-hour;  speed,  L6V75  knots. 

The  speed  trials  were  concluded  on  March  16,  1901, with  a  most  sue- 
cessful  run  of  eight  hours  at  full  power  over  the  deep-sea  course 
between  Rame  Head  and  Dodman  Point.  The  ship  left  Plymouth 

Sound  about  8  o'clock  on  that  morning,  and  two  hours  later  her  engines 
were  working  at  L5,000  horse-power,  and  the  trial  commenced.  She 

returned  to  the  sound  shortly  after  7  o'clock  in  the  evening,  the  results 
being  satisfactory.  With  the  gross  total  indicated  horse-power  of  her 

engines  at  15,244,  she  kept  up  a  continuous  speed  of  L8.22  knots,  repre- 
senting an  excess  of  0.22  knots  over  her  designed  speed:  while  her 

coal  consumption  was  reckoned  at  L.88  pounds  per  horse-power-hour. 
The  mean  details  were:  steam  in  boilers,  starboard  and  port.  270 

pounds;  steam  at  engines,  starboard,  243  pounds,  port.  242  pounds; 

vacuum,  starboard  and  port,  *2T  inches;  revolutions,  starboard,  L09.1 
per  minute,  port.  108;  pressure  at  cylinders,  high,  starboard,  L01.8, 
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port,  104.8;  intermediate,  starboard,  43.  T,  port,  39.5;  low,  starboard, 

18.7,  port,  39.4;  i.  h.  p.,  high-pressure  cylinder,  starboard,  2,230, 
port,  2,273;  intermediate,  starboard,  2,552,  port,  2,289;  low,  starboard, 

2,914,  port  2,986;  total,  starboard  7,696,  port  7,548. 
Throughout  the  trial  the  engines  worked  admirably,  and  the  port 

low-pressure  crank  pin,  which  was  the  cause  of  the  12,000-horse-power 
trial  having  to  be  abandoned  three  times,  worked  as  smoothly  as  the 

other  bearings. 
VENGEANCE. 

This  first-class  battleship  completed  her  thirty  hours'  trial  at  one- 
fifth  power  on  June  26,  1901.  The  draught  of  water  forward  and  aft 
was  26  feet;  steam  in  boilers,  254  pounds;  vacuum,  starboard,  26.8 

inches,  port,  26.9  inches;  revolutions,  starboard,  66.11,  port,  65.88; 
collective  i.  h.  p.,  2,885;  speed,  11.35  knots;  coal  consumption,  1.69 

pounds  per  horse-power-hour. 

About  July  1,  1901,  she  had  her  thirty  hours'  trial  at  four-fifths 
power.  With  102.33  revolutions  starboard  and  102.12  port  she  devel- 

oped 10,387  i.  h.  p.  and  made  a  speed  of  17.491  knots.  The  coal  con- 

sumption worked  out  as  1.51  pounds  per  horse-power-hour. 

On  July  6,  1901,  she  completed  her  trials  with  an  eight  hours'  full- 
power  trial.  The  draught  of  water  forward  and  aft  was  26  feet;  revo- 

lutions, starboard,  110.8,  port,  110.5;  i.  h.  p.,  13,852;  speed,  18.5 

knots;  coal  consumption,  1.72  pounds  per  horse-power-hour. 

MEDITERRANEAN  SQUADRON. 

Between  the  9th  and  11th  of  June,  1900,  the  Mediterranean  Squadron 

had  a  long-distance  steam  trial  at  four-fifths  power,  the  points  between 
which  the  trial  was  run  being  6  miles  east  of  Gibraltar  to  6  miles  north 

of  ('ape  Figari.  Sardinia,  a  distance  of  788  miles. 
The  results  of  the  trial  were: 
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ABOTKIR. 

This  new  armored  cruiser  started  for  her  coal-consumption  trial  at 

one-fifth  power  on  April  28,  1901.  After  she  had  run  for  nine  hours 
the  trial  was  stopped  because  of  leaks  in  the  main  condensers.  Repairs 

were  made  at  sea  and  the  trial  was  resumed  on  May  1  and  completed  on 

the  2d.  The  following  are  the  results  of  the  trial:  steam  in  boilers, 

230  pounds;  revolutions,  starboard.  74.  port.  75;  i.  h.  p..  4,591; 

speed,  11.1  knots;  coal  consumption.  1.9  pounds  per  horse-power-hour. 

On  May  3  she  started  on  a  thirty  hours'  trial  at  four-fifths  poAVer. 
This  was  interrupted  after  live  hours  by  a  fog,  was  resumed  later  and 

shortened  to  twenty-six  hours.  All  of  the  thirty  boilers  were  in  use. 
The  steam  pressure  was  218  pounds;  revolutions.  111.25;  i.  h.  p., 

16,271;  speed.  20.12  knots;  coal  consumption.  1.77  pounds  per  horse- 

power-hour. 
Before  starting  on  her  final  trial,  without  replenishing  her  bunkers, 

she  took  in  water  ballast  to  restore  her  draught  to  2.5  feet  9  inches 

forward  and  26  feet  9  inches  aft.  She  went  to  sea  on  May  7,1901, 

and  had  her  final  trial  of  eight  hours*  duration.  The  steam  pressure  in 

boilers  was  285  pounds;  vacuum,  starboard.  26.3  inches,  port.  2*'>  inches; 
revolutions,  starboard,  123.1.  port,  123.3;  i.  h.  p..  21,v352;  mean  air- 
pressure,  0.27  inches;  speed  by  patent  log.  21.604  knots.  The  coal 

consumption  was  1.84  pounds  per  horse-power-hour. 

CBESSY. 

This  vessel,  the  first  of  the  new  series  of  armored  cruisers,  left 

Portsmouth  on  the  23d  of  November,  1900,  for  a  thirty  hours'  trial  at 
one-fifth  power,  and  returned  to  port  the  next  afternoon,  the  trial  hav- 

ing been  satisfactory.  Drawing  2.')  feet  '.♦  inches  forward  and  26  feet  !♦ 
inches  aft.  and  with  208  pounds  of  steam  in  her  boilers,  she  made  7 

revolutions  starboard  and  74.3  revolutions  port.  The  vacuum  \\a-  26 
inches  starboard  and  2*4  inches  port,  and  the  collective  indicated 

horse-power  was  4.731.  Under  these  conditions  she  made  a  speed  of 

13.89  knots,  with  a  coal  consumption  of  1.87  pounds  per  horse-power- 
hour. 

After  coaling  she  left  on  the  20th  for  a  thirty  hours'  trial  at  four- 
fifths  of  her  full  power.  The  Start  was  reached  with  satisfactory 

results,  but  there  the  ship  received  the  full  force  of  a  heavy  gale  from 

the  southwest,  and  as  she  dipped  her  nose  into  the  sea  "the  propellers 
were  lifted  out  of  the  water  and  the  engines  raced.  This  overheated 

the  bearings  considerably,  and  the  speed  had  to  be  decreased  and  the 

trial  stopped.  The  vessel  went  into  Plymouth  Sound  on  the  27th  at 

midday,  and.  after  readjusting  the  bearings  and  coaling,  she  left  on  the 

29th,  in  the  morning,  to  again  run  the  trial,  having  only  completed 

seventeen  hours  of  it.  This  was  attended  with  exceedingly  satisfac- 

tory results.     The  Dressy  developed  an  average  indicated  horse-power 
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of  16,800  and  accomplished  20.5  knots,  making  114  revolutions  per 
minute.  The  Belleville  boilers  were  worked  with  natural  draft,  and 

when  the  result  is  compared  with  the  speed  for  which  the  ship  is 

designed  (for  21  knots  at  21,000  i.  h.  p.)  its  satisfactory  nature  will 

be  at  once  recognized.  During  this  trial  the  contractors  were  suc- 
cessful in  working  in  a  progressive  speed  trial  for  the  Admiralty. 

The  vessel  returned  to  Plymouth  Sound  on  the  30th,  and  remained 

there  until  December  1,  when,  after  coaling,  she  left  for  a  final  trial 

of  eight  hours  at  full  power  over  the  23-mile  deep-sea  course  between 
Rame  Head  and  Dodman  Point.  In  consequence  of  a  thick  fog  and 

bad  weather  generally  this  trial  was  postponed  until  the  next  morning. 

It  was  reported  previously  that  there  was  a  breakdown  on  the  evening 

of  the  1th,  while  as  a  matter  of  fact  the  ship  was  in  the  Sound  nearly 

all  day,  and  has  so  far  not  had  any  breakdown.  Bad  weather  again 

prevented  the  trial  being  started  on  the  morning  of  the  5th,  but 
she  left  later  in  the  day.  An  hour  or  so  after  commencing  the  run 

the  gale  increased  in  violence,  and  as  there  was  again  danger  of  the 

bearings  becoming  overheated,  the  trial  was  stopped.  Some  bearings 
had  become  heated,  and  this  was  put  right  while  the  ship  cruised 

about  all  night  at  7  knots  between  Start  Point  and  Eddy  stone.  This 

continued  until  7:30  on  the  morning  of  the  6th,  when,  the  sea  having 
moderated,  the  trial  was  again  commenced.  With  122  revolutions 

an  indicated  horse-power  of  21,200  was  developed  and  a  speed  of  20.79 

knots  was  maintained.  Judged  b}T  figures  this  trial  does  not  appear 
as  satisfactory  as  the  previous  one  at  four-fifths  of  her  power.  Both 

the  Admiralty  officials  and  the  contractors'  representatives  were,  how- 
ever, completely  satisfied,  as  it  was  estimated  that  if  the  trial  had  taken 

place  in  fine  weather  instead  of  a  gale,  she  would  have  exceeded  the 

speed  for  which  she  was  built.  On  this  trial  the  contractors  endeav- 

ored to  maintain  the  full-speed  run  as  required  by  the  Admiralty,  but 
were  obliged  to  abandon  it  in  consequence  of  the  weather  and  to  be 

satisfied  with  their  one  full-power  trial. 

SUTLEJ. 

This  new  armored  cruiser  left  Chatham  on  April  18,  11)01,  for  an 

eight  hours1  preliminary  trial  and  a  thirty  hours'  trial  at  one-fifth 
power.  As  the  engines  were  running  well  at  the  end  of  lour  hours, 

the  thirty  hours1  lest  was  commenced  at  once.  With  a  light  wind  and 
smooth  sea  a  very  good  run  was  made  to  Plymouth,  where  four  runs 
over  the  measured  course  from  Rame  Head  to  Dodman  Point  were 

made,  which  concluded  the  trial.  The  indicated  horse-power  devel- 

oped was  4,679,  which  with  75  revolutions  of  the  engines  gave  a  mean 
speed  of  1 1.03  knots. 

On  the  23d  9he  left   Plymouth  for  a  thirty  hours'    trial   at   four  fifths 
power,  but  returned  during  the  day  with  overheated  bearings.     Owing 
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to  the  melting  of  the  soft  metal  in  the  brasses  of  the  port  intermediate- 

pressure  crankpin,  new  brasses  had  to  be  supplied,  and  after  these 

were  adjusted  she  went  for  a  four  hours'  trial  on  the  ̂ 7th,  when  the 
bearings  worked  considerably. 

On  the  29th  she  went  to  sea  again  for  the  regular  trial,  and  returned 

next  day  with  a  report  of  highly  satisfactory  results.  During  the 

trial  four  logged  runs  were  made  over  the  23-mile  course  mentioned 
above.  The  mean  result  of  the  whole  trial  was  that  with  16,604  i.  h.  p. 
a  mean  speed  of  20.628  knots  per  hour  was  maintained.  The  average 

results  for  the  four  runs  were:  steam  in  boilers,  248  pounds:  vacuum  at 

engines,  26.3  inches;  revolutions,  113.5;  coal  consumption.  1.9  pounds 

per  horse-power-hour.  The  mean  speed  and  indicated  horse-power 
averaged  the  same  as  for  the  whole  trial. 

On  May  2,  1901,  she  had  her  eight  hours'  full-power  trial.  The 
mean  results  were:  steam  in  boilers.  280  pounds;  steam  at  engines.  lM-<> 

pounds:  revolutions.  122:  air-pressure  in  tire-room.  0.5  inch;  i.  h.  p.. 

21,261:  speed,  21.77  knots;  coal  consumption,  2..'>  pounds  per  horse- 
power-hour. 

On  May  3,  the  contractor'-  -cries  of  trials  being  completed,  she 
made  the  second  of  a  series  of  Admiralty  progressive  -team  trials-  four 
runs  at  18  knots  over  the  measured  course,  the  four  runs  at  20  km  it- 

having  been  worked  in  during  the  trial  at  four-fifths  power.  With 

indicated  horse-power  of  9,755  a  mean  speed  of  is.  L29  knots  was  made 

for  the  four  runs.  The  steam  pressure  in  boilers  was  249  pound-: 
vacuum,  26.7  inches:  revolutions  of  both  engines.  97.9. 

DIADEM. 

A  writer  in  the  Engineer  of  August  1<>.  L900,  gives  the  following 

method  of  computing  the  horse-power  of  vessels  at  various  -peed-, 
which  is  of  Interest.     He  says: 

In  the  Engineer  of  July  27,  L900,  at  page  59,  a  Leading  article  quote-  certain  trial 
data  for  the  Diadem,  interesting  in  themselves,  but  also  affording  an  illustration  of 

those  principles  of  which,  for  long,  I  have  endeavored  to  give  an  exposition.  I  tabu- 
late the  data  as  follows: 

//.  M.  s.  Diadem. 

iii  i-  Observed dross  developed  powers,  E.  u  v 

.v.  m  Hi  & 

fj.T'.tl  indicated  horse-power    19. :^ 

1 1.933  indicated  horse-power    19.  ~ 
15,861  indicated  horse-power. 

17,188  indicated  horse-power. 
19.9 

20. 6 

The  article  referred  to  states  a  deduction.  "The  true  speed  i*i  the  Diadem  is 

probably  not  far  from  18  knots,  with  11,000  i.  h.  p."  Which  seems  to  me  alto- 
gether incorrect,  and  1  assert  for  18  knots  the  requisite  horse-power  can  be  shown  to 

be  7,765  and  not  11,000,  a  rather  serious  difference. 
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This  question  tested  by  its  peers — the  other  speed  trials  under  the  like  conditions — 
is  under  the  following  regime :  Up  to  19. 8  knots  the  relation  of  power  and  speed  is 

expressed  by  the  formula,  E=1.132  V  10,1434v-,  and  at  this  speed  it  cataclysmally 

changes  to  the  very  different  one,  E=155.6  V  10*0354  v- ,  and  as  far  as  the  highest  speed 
20.6  knots,  is  strictly  regulated  thereby.  This  implies  the  initial  constant  of  the 

second  member  being  suddenly  increased  140  times,  while,  simultaneously,  the  trans- 

cendental factor  10-u3iv-    changes  to  10,0S54V-,  only  about  one-fourth  of  its  former 
value. 

Test,  H.  M.  S.  Diadem. 

Speeds  up  to  19.8  knots.  Working  formulas,  Log.  E==. 0538  +  Log.  V  +  .  1434  V. 
Calculate  values  of  .1434  V,  and  of  .0354  V,  for  the  following  speeds: 

V  = 

18.0 .     19.  299       . . 19.  707 . .     19.  8 

Logs. 
Y  = 

1. 2553     . .       1. 2856     . . 1. 2946 ..       1.2967 

Log.  .14:34 

IV  = 

1. 1565     . .       1. 1565     . . I. 1565 . .       1. 1565 

Sums .4118     . . 4421     . . .  4511 .1532 

.  1434 2. 5810     . .       2.7675     .. 2. 8257 . .       2.  8392 

Add             Log.  V  = 1. 2553     . .       1. 2856     . . 1.2946 . .       1. 2967 

Add  constant 

E  = 

. 0538     . . 0538     . . .0538 .  0588 

Sum,  or  Log. 3. 8901     . .       4. 1069     . . 4. 1741 ..       4.1897 

E  = 
7765 .       12, 790     . . 14, 933 . .       15, 480 

By  formulas. 

E  = 

? .       12, 791     . . 14, 933 ? 
By  data. 

9.8  knots. Log. 
E=2. 1920  +  Log.  V 

+  .  0354  V. 

V  = 

19.8 
.     19. 985       . . 

20.6 

Logs. 

V  = 

1. 2967     . .       1. 3007     . . 1. 3139 

Log.  .0351 

tv  >= 

2. 5490     . .       2. 5490     . . 2.  5490 

Sums 1.8157     . .       I. 8497     . . 1. 8629 

.035i . 7010     . . 7076     . . .  7293 

Logs. 

V  = 

1. 2967     . .       1.3007     .. 
1 .  3139 

Add  constant 

E     i 

2. 1920     . .       2. 1920     . . 2.1920 

Sum.  or  Log. 1.  1*97     . 1.2003     .. 4.2852 

E  = 
15,480     . .      15,860       .. 17,  L88 

By  formulas 
E    = 

? .      15, S«l       .. 17, 188 
J5y  data. 

11  will  be  seen,  with  very  slight  alterations  on  the  speeds,  such  not  exceeding  limits 

of  errors  in  the  most  careful  observations,  the  agreement  becomes  quite  perfect. 

Thus,  instead  of  speeds  19.3,  L9.7,  and  19.9  of  the  data,  it  is  far  more  likely  the  true 

speed-  wen;  19.299,  19.707,  and  1.9.985,  as  employed  in  the  foregoing  calculation. 
Note,  also,  either  formula  gives  the  same  power,  15,480  indicated  horse-power,  for 
the  speed  19.8  knots. 

Had  we  applied  the  low-speed  formula  to  the  20.6-kno1  speed,  the  power  would 

Come  out  20,975,  i.  e.,  .'1,787  horse-power,  in  excess. 
Had  we  applied  the  high-speed  formula  to  the  hS-knot  speed,  the  power  would 

come  out  12,150,  i.  e.,  4,385  horse-power,  in  excess. 
The   hypothesis   upon  which    writer  of   the  article  deduced  his  power  for  18  knots 

has  given  him  LI, 000,  i.  e.,  3,235  horse-power,  in  excess. 

BPABTMTE. 

This  first-class  protected  cruiser  of  11,000  tons  and  1.8,000  i.  h.  p., 
Launched  October  27,  L898,  had  a  thirty  hours'  trial  at  one-fifth  power 
on  November  8  9,  L900.  She  drew  24  feet  6  inches  forward  and  26 
feet  5  inches  aft,  and  had  215  pounds  of  steam  to  the  square  inch  in  her 
hoiler-.     The  vacuum  was  2<>.(.>  inches  starboard,  and  27  inches  port,  and 
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the  revolutions  were  <;(.)  starboard,  and  70.5  port.  The  total  indicated 
horse-power  was  3,834,  and  the  mean  speed  of  the  trial  was  12.3  knots. 

The  coal  consumption  worked  out  at  1.83  pounds  per  horse-power- 
hour.  After  leaving  Portsmouth  on  the  8th,  the  vessel  proceeded 

eastward  as  far  as  Dungeness,  and  then  turned  westward.  After  pass- 
ing Portland  she  encountered  the  full  force  of  the  gale,  and  so  severe 

was  the  head  wind  that  for  a  considerable  distance  the  speed  was 
brought  down  to  9i  knots,  though  there  was  no  diminution  in  the 

horse-power.  On  passing  Plymouth,  the  ship  again  turned  eastward, 
and  finished  her  trial  at  Spithead  on  the  night  of  the  9th.  She  used 

only  ten  out  of  thirty  Belleville  boilers,  which  gave  no  trouble  of 

any  kind. 

On  November  13  she  started  on  a  thirty  hours'  run  at  four-lifths 
power,  but  returned  on  the  next  day,  the  trial  having  proved  unsuc- 
cessful. 

She  had  been  running  for  four  hours  when  the  bearings  became 

overheated,  first  one  and  then  another,  with  such  rapidity  that  they 
were  almost  simultaneous.  It  was  then  found  that  the  white  metal 

in  four  bearings  and  one  Plummer  block  was  fused  and  running,  and 
it  was  at  once  determined  to  stop  the  trial.  The  ship  returned  to 

Spithead  at  90  revolutions  and  16  knots,  at  which  speed  the  bearings 

cooled  doAvn  and  gave  no  further  trouble,  but  it  was  not  considered 
desirable  to  resume  the  trial.  It  is  said  that  the  trouble  was  due  to 

her  being  run  into  shoal  water  when  turning.  The  engineer.^  were  not 
told,  and  sucked  water  up  to  Hush  some  of  the  bearings.  There  was 

sand  in  tin1  water  and  the  bearings  were  heated  to  the  fusing  point  by 
sand  friction.      She  has  not  yet  resumed  her  trials. 

MINKKYA. 

This  protected  cruiser,  of  5,600  tons,  lias  been  put  through  a  series 

of  trials  for  the  benefit  of  a  board  which  has  been  investigating  the 
subject  of  boilers  with  a  view  to  comparing  the  coal  consumption  of 

the  old  style  of  boilers  with  that  of  water-tube  boilers. 

On  March  8,  L901,  she  started  for  a  twenty-four  hours*  coal  and 
water  consumption  trial  at  5.000  i.  h.  p.  for  the  information  of  the 
boiler  committee,  and  returned  to  Portsmouth  the  following  day  after 

a  successful  run.  She  drew  19  feet  '2  inches  forward  and  23  feet 

2  inches  aft.  and  had  144  pounds  of  steam  in  her  boilers,  which  are 

of  the  cylindrical  pattern.  The  vacuum  was  26. 75  inches  starboard 
and  26  inches  port,  and  the  revolutions  111.  The  actual  i.  h.  p.  was 

5,148  and  the  speed  L6.3.  knots.  The  coal  consumption  was  L.  74 

pounds  per  horse-power-hour  and  the  water  consumption  for  all  pur- 
poses was  15.44  pounds. 

PANDORA. 

This  cruiser,  which  was  built  and  engined  at  Portsmouth  dockyard, 

completed,  on  December  L5,  1900,  a  thirty  hours'  trial  at  half  power, 
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She  developed  1,789  i.  h.  p.  starboard  and  1,849  port,  or  a  collective 

i.  h.  p.  of  3,638,  and  with  196  revolutions  starboard  and  194.4  port 
she  averaged  a  speed  of  16.7  knots,  with  a  coal  consumption  of  2.11 

pounds  per  horse -power-hour. 
She  maintained  a  speed  of  16.75  knots  very  comfortably,  but  her 

coal  consumption  was  somewhat  high,  though,  as  a  matter  of  fact,  she 
only  consumed  3.5  tons  per  hour  while  running  at  16.75  knots.  At 

the  same  time,  if  2  pounds  be  the  criterion  of  econonry,  the  Pandora 

in  burning  2.11  pounds  is  not  an  economical  ship. 

She  started  on  the  9th  of  Januaiy,  1901,  for  an  eight  hours'  run  with 
natural  draft,  but  before  she  had  been  running  long  the  metallic  pack- 

ing became  overheated  and  the  trial  had  to  be  abandoned. 

Later,  on  her  full-power  natural-draft  trial  trip,  which,  owing  to  a 
fog,  lasted  but  seven  hours  instead  of  eight,  she  made  a  speed  of 

18.625  knots;  coal  consumption,  2.31  pounds  per  horse-power-hour. 

On  June  1.  1901,  she  had  a  four  hours'  trial  at  full  power,  which 
gave  the  following  results:  draught  forward,  12  feet;  aft,  15  feet 

1  inch;  steam  pressure  in  boilers,  225  pounds;  vacuum,  26.1  inches; 

revolutions,  starboard  218,  port  243;  air-pressure  in  tire-rooms,  2 
inches;  i.  h.  p..  7,330;  speed,  19.72  knots;  coal  consumption,  2.5 

pounds  per  horse-power-hour. 

muti>e. 

This  new  sloop-of-war  early  in  February,  1901,  successfully  com- 

pleted her  thirty  hours'  steam  trials  at  three-fourteenths  and  five- 

sevenths  power,  and  her  eight  hours'  full-power  natural-draft  trial, 
the  particulars  being  as  follows: 

Trial  at  three-fourteenths  power:  draught  of  water,  forward,  10 
feel  2  inches;  aft,  13  feet;  pressure  of  steam  in  boilers.  170.2  pounds; 

pressure  of  steam  in  engine  room,  108.1  pounds;  vacuum,  27.15  inches; 

revolutions,  122.1  per  minute;  mean  pressure,  high,  34.63;  inter- 
mediate, L0.25;  low,  6.59;  i.  h.  p..  high,  L10.2;  intermediate,  84.1; 

low.  L35.5;  total,  329.8;  speed,  8.1  knots;  coal  consumption,  L.87 

pounds  per  horse-power-hour. 
Trial  at  five-sevenths  power:  draught  of  water,  forward,  lo  feet  1 

inch;  aft.  L2  feet  11  inches;  pressure  of  steam  in  boilers,  198.7  pounds; 

pressure  of  -team  in  engine  room,  11*5.5  pounds;  vacuum,  28.08  inches; 

revolutions,  LSI. 3  per  minute;  mean  pressure,  high,  74.65;  interme- 
diate, 24.29;  Low,  13.27;  I  h.  p.,  high,  347.9;  intermediate,  291.9; 

low,  401.1;  total,  L,040.9;  speed,  L2.2  knots;  coal  consumption,  1.72 

pounds  per  borse-power-hour. 

Trial  at  full  power:  draught  of  water,  forward,  (.»  feet  L0j  inches; 
aft.  L2  feet  11  inches;  pressure  of  steam  in  boilers,  225.2  pounds; 

pressure  of  steam  in  engine  room,  215.6  pound--,  air  pressure,  ".17 
inches;  vacuum,  26.  I  Inches;  revolutions,  206.5  per  minute;  mean  pres- 

1252      01    b 
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.sure  high.  90.3;  intermediate,  31.1;  low,  16.67;  i.  h.  p.,  high,  183.9; 

intermediate,  428.8;  low,  577.9;  total,  1,190.6;  speed,  by  patent  log, 

11.55  knots;  speed,  on  the  measured  mile,  13.71  knots;  eoal  consump- 

tion, 1.63  pounds  per  horse-power-hour.     The  trial  was  satisfactory  in 
every  respect,  and  the  horse-power  indicated  was  90.6  in  excess  of  the 
contract  with  Laird  Brothers,  of  Birkenhead,  who  built  and  engined 

the  ship.  The  machinery  and  Belleville  boilers  worked  satisfactorily 
throughout. 

SHEARWATER. 

This  vessel,  a  sister  ship  to  the  Mutine,  completed  her  steam  trials 

at  the  beginning  of  October.  19(H).  having  trials  similar  to  those  of 
the  Mutine*     The  particulars  are  as  follows; 

Trial  at  three-fourteenths  power;  duration,  thirty  hours;  steam  in 
boilers,  163.3  pounds;  revolutions.  115.6  per  minute;  i.  h.  p..  306.2; 

speed,  9  knots;  coal  consumption.  1.88  pounds  per  horse-power-hour. 

Trial  at  live-sevenths  power:  duration,  thirty  hours;  steam  in  boilers, 
206.1  pounds;  steam  at  engines,  183.6  pounds:  vacuum,  25.65  inches; 

revolutions,  175.9  per  minute:  i.  h.  p..  high.  307.6:  intermediate. 

332.1;  low  381.6;  total,  1,021.5;  speed.  12.85  knots:  coal  consumption. 

1.73  pounds  per  horse -power-hour. 
Trial  at  full  power:  duration,  eight  hours:  steam  in  boilers.  226.8 

pounds:  steam  at  engines,  200.8  pounds;  vacuum.  23.5  inches:  revo- 
lutions, 191.2  per  minute;  mean  effective  pressure  per  square  inch, 

high.  85.6  pounds;  intermediate.  35.6  pounds;  low.  16.6  pounds; 

i.  h.  p..  high.  130;  intermediate.  4»*>L8;  low.  541;  total.  1,132.3;  speed, 
13.5  knots;  coal  consumption,  1.57  pounds  per  horse-power-hour. 

The  contract  with  the  Thames  Ironworks  and  Shipbuilding  Company, 

which  supplied  the  machinery,  provided  for  1,400  i.  h.  p. 

VESTAL. 

This  vessel,  a  sister  ship  of  the  Mutme  and  Skearfbater,  had  her 

trials  during  the  latter  part  of  August.  1900,  of  which  the  particulars 
are  as  follows: 

Trial  at  five-sevenths  power:  duration.  30  hours;  steam  in  boilers, 
220.8  pounds;  revolutions.  L78.5  per  minute:  i.  h.  p..  l.ol4.*>;  speed, 

12.86  knots;  coal  consumption,  1.12  pounds  per  horse-power-hour. 

Trial  at  full  power,  natural  draft:  duration.  8  hours:  steam  in  boil- 
ers, 225.5  pounds;  revolutions,  201.8  per  minute:  i.  h.  p..  1.484.7; 

speed,  13.567  knots;  coal  consumption.  1.55  pounds  per  horse-power- 
hour.  The  specifications  called  for  1.100  i.  h.  p.  and  a  speed  of  13.25 
knots. 

Subsequently  she  had  a  series  of  trials  to  determine  coal  consump- 
tion at  various  speeds  and  the  consumption  of  water  by  her  Belleville 

boilers,  of  which  the  particulars  are  given  in  the  following  table: 
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Power  used   

Duration  in  hours   

Draught : 
Forward   

Aft   

Steam: 

In  boilers      pounds.. 

At  engines   do   

Vacuum   inches. . 

Air  pressure   do   

Revolutions  per  minute   
I.  H.  P.: 

High   
Intermediate   

Low   

Total   

Coal  consumption  per  horse-power-hour.. 

Water  consumption  per  horse-power-hour. 

Speed   '.'   knots. . 

30 

183.8 

157. 5 
28.6 

120.  2 

74.3 

98.3 

126. 8 

299. 4 
1.55 

205. 2 
173.5 
27.5 

9.0 

161.8 

196.8 
251.6 

279. 2 

727.  6 

1.41 
15.53 

10.0 

*i 
s 

60 

10' 4" 

13' 

205.6 
183.6 

27. 46 

t* 

60 

10' 4i" 

13' 

207.  8 

184.8 

27.  62 

7 

30 

Full. 

8 

161.  3 

198.3 

256.6 

291. 4 

746.3 
1.82 

10.0 

1(13.  2 

189.6 

256.  4 

288.9 
734.9 
1.86 

11.0 

226. 3 

199.1 

27.5 

180.3 

306.9 

343.2 

369.  8 

1,019.9 1.30 

15.60 12.9 

221. 0 

191.5 
27.  5 

0.27 
201.  0 

385.5 
432. 4 

633.1 

1,451.0 1.56 

16.80 
14.0 

*  Using  hand-picked  Welsh  coal;   all  boilers  in  use. 
f  Using  Welsh  coal  as  supplied  for  ordinary  service. 

VICTORIA   AM)   ALBERT. 

The  newr  royal  yacht,  Victoria  and  Albert,  has  completed  her  steam 
trials,  and  the  official  results  are  given  in  the  appended  table,  which 

shows  that  in  all  respects  the  expectations  have  been  more  than  real- 
ized. The  yacht  was  designed  by  Sir  William  H.  White,  K.  C.  B., 

the  director  of  naval  construction,  and  was  built  at  the  Pembroke 

Dockyard. 

Her  dimensions  arc:  length,  380  feet;  beam,  50  feet;  displacement, 

with  350  tons  of  coal  on  board,  4,700  tons.  Great  importance  was 

attached  to  her  stability,  and  the  stormy  weather  experienced  afforded 

opportunity  of  testing  it,  and  on  all  occasions  with  satisfactory  results. 

In  (each  engine  there  are  four  cylinders,  the  parts  being  balanced 

on  the  Yarrow-Sch lick-Tweedy  system.  The  high-pressure  cylinder 
La  26.5  inches  in  diameter,  the  intermediate,  44.5  inches,  and  the  two 

low-pressure  cylinders,  53  inches,  with  a  stroke  of  3  feet  3  inches. 
The  boilers  are  of  the  Belleville  type,  with  economizers,  and  have 

26,000  square  feet  of  heating  surface  and  «S40  square  feet  of  grate 
surface.      The    fire    rooms   are   artificially  ventilated,    there    being   no 
Cowls. 

The  steam  trials  set  by  contract  required  four  runs,  the  first  of 

forty -eight  hours'  duration,  two,  of  forty-eight  hours  each,  at  7,500 
i.  h.  p.,  and   it    fourth,  of   eight   hours,  at    full  power.      The  results  of 
all  four  are  tabulated. 
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Results  of  contract  steam  trials  of  the  new  royal  yacht  Victoria  ami  Albert. 

48  hours 
at  5,000 
I.  H.  P. 

Draught  of  water,  forward    18'    2" 

Draught  01  water,  aft    20'     1" 
Steam  pressure   pounds. .  254 
Vacuum   inches. .  26. 9 
Revolutions    110. 9 

Indicated  horse-power    5, 142 
Speed  over  long  course   knots. .  16.32 

Coal  consumption   pounds. .  1 1. 94 

46  hours 
at  7.500 
I.  H.  P. 

48  hours 
at  7,500 
I.  H.  P. 

18' 

20' 

268 

26.0 

128.4 

7,  625 
18.33 

U.94 

18'  2k" 

19'  11|" 272 
25.25 

12S.  4 

7,649 
18.47 
U.87 

8  hours 
at  full 

power. 

18'  2" 
20'  1" 

306 
25.25 
147.4 

11,298 

2(1. 53 

i  For  forty  hours. 

The  first  trial  took  place  on  August  9  to  11,  1900.  As  the  yacht 

proceeded  down  the  Channel  she  cleared  a  rain  storm,  but  the  wind 

increased  in  violence  till  at  night  it  reached  three-fourths  of  a  gale. 
At  this  time  the  yacht  was  steaming  between  the  Lizard  and  Sciily 

Islands  to  avoid  the  ordinary  mercantile  traffic  and  to  be  ready  at  day- 

light to  get  on  the  measured  course  off  the  Cornish  coast.  Twice  dur- 
ing the  night  the  course  was  altered,  and  the  stability  of  the  ship, 

under  trying  conditions,  was  thus  fully  tested.  In  running  before 

the  wind  she  was  perfectly  steady;  against  the  wind,  she  pitched,  but 

her  movements  synchronized  with  the  action  of  the  sea:  with  the  wind 

abeam,  she  rolled,  but  even  in  turning  the  heel  did  not  exceed  10 

degrees,  and  the  time  taken  in  rolling  from  one  side  to  the  other  was 

about  the  average  of  a  well-found  war  ship.  At  no  time  did  she  dip 
her  nose  into  the  sea,  but  the  spray  was  of  such  volume  that  the 

smoke-pipes,  for  more  than  half  their  height,  were  coated  with  salt. 
On  the  morning  of  the  loth,  with  a  strong  breeze  still  blowing,  the 

yacht  reached  the  measured  course,  between  Kame  Head  and  Hodman 
Point,  over  which  she  made  four  runs.  She  had  started  with  only  12 

out  of  her  18  boilers  in  use,  but  during  the  run  on  the  night  of  the 

9th  in  the  open  sea.  three  additional  boilers  were  lighted  up  as  a  pre- 
cautionary measure,  and  they  continued  in  use  for  the  remainder  of 

the  trial.  The  exact  distance  of  the  course  is  '23. '2  miles,  and  the  mean 
result  of  four  runs  gave  the  time  as  85  minutes  25.25  seconds,  or  a 

speed  of  L6.3  knots.  The  pressure  in  the  boilers  was  2^>  pounds  and 

at  the  engines  238  pounds.  The  vacuum  was  27.3  starboard  and 
20. 7r>  port.  The  revolutions  were  113.71  per  minute.  The  engines 
and  boilers  gave  as  much  satisfaction  as  the  hull.  With  the  exception 

of  the  capstan  and  the  boat  hoists  all  the  machinery  is  below  the 

water-line  and  under  the  immediate  supervision  of  the  engineer  on 
watch. 

The  second  trial,  which   lasted  only  forty-six   hours,  owing  to  t 
was  on  August  L6  to  IS.  1900.      The  weather  was  more  moderate  and 

there  was  neither  pitching  nor  rolling.     Six  runs  were  made  over  the 
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measured  course,  the  mean  speed  being  18.3  knots,  the  maximum  with 

the  tide  being  19.6  knots. 

The  third  trial  was  on  August  23  to  25,  1900.  A  heavy  sea  with 

ground  swell  was  running  in  the  channel  throughout  the  trial,  but  it 
had  no  effect  upon  the  yacht,  which,  as  on  the  last  occasion,  proved  a 

thoroughly  trustworthy  sea  boat.  There  was  no  perceptible  vibration, 
and  in  the  saloon  it  was  difficult  to  realize  that  she  was  under  way  in 

a  heavy  sea.  The  mean  results,  it  will  be  seen,  closely  approximated 
to  those  on  the  previous  trial  at  the  same  power,  the  difference  in 

indicated  horse-power  being  24,  but  the  coal  consumption  was  rather 
better,  probably  a  result  of  experience,  being  1.87  pounds  instead  of 
1.94  pounds  as  in  the  two  preceding  trials.  On  the  previous  trial  at  the 

same  indicated  horse-power  the  speed  averaged  18.33  knots.  On  this 

trial  it  was  18.47  knots.  With  regard  to  the  indicated  horse-power  it 
may  be  said  that,  although  the  mean  result  is  given,  there  was  veiy 
little  variation  from  start  to  finish. 

The  full-power  trial  was  on  August  29,  1900,  and  it  was  in  fine 

weather.  The  }Tacht  drew  18  feet  2  inches  forward  and  20  feet  1  inch 
aft.  The  steam  pressure  at  the  boilers  was  306  pounds.  The  vacuum 

was  25.2  inches  starboard  and  26.3  port;  revolutions,  147.2  starboard 

and  147.6  port.  The  indicated  horse-power  was  5,620  starboard  and 

5,678  port,  the  collective  indicated  horse-power  being  11,298.  The 

mean  air-pressure  was  0.6  inch,  and  the  mean  of  four  runs  over  the 

measured  course  gave  a  speed  of  20.53  knots.  This  being  a  full-power 
trial,  the  coal  consumption  was  not  taken.  On  August  30  the  }^acht 
had  her  turning,  stopping,  starting,  and  anchor  trials. 

Any  doubts  entertained  as  to  stability  were  entirely  dissipated  by 

the  behavior  of  the  yacht  in  two  gales,  when  her  speed  did  not  fall  off 

to  an  appreciable  degree,  while  in  a  moderate  breeze  she  was  perfectly 
steady.  Whether  she  had  to  steam  through  a  heavy  sea  or  smooth 

water  the  bow  wave  was  clean  and  regular,  with  a  fine  run  from  the 

stem  to  the  midship  section,  and  no  volumes  of  water  of  weight  were 

thrown  off  from  any  part;  nor  was  there  any  churning  or  thumping 
under  the  quarter,  whether  the  ship  was  traveling  at  her  highest 
speed  or  running  through  a  gale.  Each  trial  also  disclosed  an  absence 

of  vibration  over  the  propellers,  while  the  tests  that  were  made  in  the 
worst  weather  she  encountered  showed  that  the  angle  of  heel  in  polling 

did  not  exceed  8  or  10  degrees.  The  hull  and  engines  thus  answered 
ul I  the  requirenn  nts  of  the  designers. 

BULLFINCH. 

This  torpedo-boat  destroyer,   built  and   engined   by    Carle's  Ship 
building  Company,   Hull,  had  her  first  official  trial  at  Portsmouth, 
September  21,  L900,  since  the  disastrous  trial  that  took  place  on  July 

21,    L899,   when,  owing  to  an  accident    to    the  machinery,    II    lives  were 
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lost.  At  the  trial  the  machinery  worked  satisfactorily.  It  was  stipu- 
lated that  she  was  to  steam  at  30  knots  with  a  coal  consumption  not 

exceeding-  2J  pounds  per  unit  per  hour,  but  the  consumption  has  not 
been  reported.  With  6,022  i.  h.  p.,  225  pounds  of  steam  in  boilers, 
and  394  revolutions  the  mean  speed  of  the  three  hours  was  29.46 
knots. 

DOTE. 

This  torpedo-boat  destroyer  made,  on  July  19,  1900,  a  trial  of  three 
hours,  under  forced  draft,  with  an  air  pressure  of  3^  inches  and  390 
revolutions  per  minute  she  developed  5,848  i.  h.  p..  and  made  29.568 
knots  per  hour.  She  should  have  developed  6.000  i.  h.  p.  and  made 
30  knots. 

On  the  20th  of  September  she  had  another  speed  trial,  when  she 
developed  6,012  i.  h.  p.  with  225  pounds  of  steam  in  boilers,  and 
averaged  391  revolutions.     The  recorded  speed  was  29.263  knots. 

After  other  unsuccessful  attempts  to  make  30  knots  speed  she  was 

sent  out  on  April  23,  1901,  for  a  29-knot  trial.  She  was  required  to 
maintain  388  revolutions,  which  were  calculated  to  give  her  the 
required  speed,  but  she  averaged  only  386  revolutions. 

EXPRESS. 

This  torpedo-boat  destroyer  had  her  steam  trials  on  the  Clyde  during 
the  latter  part  of  May,  1901.  She  had  six  runs  over  the  measured 

mile  course  and  maintained  a  speed  of  30.9  knots,  the  engines  develop- 

ing 9,250  i.  h.  p.  The  contract  speed  required  to  be  made  is  33  knot's. 
She  had  other  unsuccessful  trials,  and  during  the  last  week  in  June, 
1901,  she  resumed  her  trials  for  the  fourth  time,  and  for  the  fourth 
time  the  trials  had  to  be  abandoned,  owing  to  the  machinery  breaking 
down.  For  three  hours  the  engines  worked  splendidly,  but  the  required 
speed  of  33  knots  could  not  be  attained.  Just  as  the  trial  was  about 
to  terminate  a  portion  of  the  intermediate  cylinder  was  fractured. 

FYL<0>. 

This  torpedo-boat  destroyer  had  her  trials  in  October,  1900.  Mean 
results:  speed  trial,  30.135  knots;  coal-consumption  trial,  30.09  knots. 

FERRET. 

This  torpedo-boat  destroyer  had  her  steam  trial  in  July.  L900,  off 
Plymouth,  averaging  24  knots  speed. 

KANGAROO. 

This  torpedo-boat  destroyer,  built  by  Palmer's  Shipbuilding  Com- 
pany. Jarrow-on-Tvne,  had  a  satisfactory  three  hours'  coal-consump- 

tion trial  at  Portsmouth  on  March  13,  1901.  She  developed  6.477 
i.  h.  p.,  which  gave  her  379.85  revolutions,  and  the  speed  was  30.184 
knots.     The  air  pressure  was  2.8  inches.      During  the  three  hours  she 



119 

made  six  runs  over  the  measured  mile  in  Stokes  Ba}x,  when  the  speed, 
with  6,507  i.  h.  p.  and  2.6  inches  of  air  pressure,  was  30.031  knots. 

She  had  a  second  full-power  trial  at  Portsmouth  March  19,  1901. 
The  cone  was  hoisted  at  the  dockyard  semaphore  to  indicate  a  north- 

erly gale,  and  as  the  day  advanced  the  wind  increased  in  violence,  so 

that  when  open  water  was  reached  the  vessel  was  washed  fore-and-aft, 
while  seas  broke  over  her  fore-bridge,  where  the  deck  officers  were 
stationed.  At  her  first  official  trial,  which  was  to  ascertain  her  coal 
consumption  at  full  power,  she  burned  2.24  pounds  per  unit  of  power 
per  hour,  and  this  entitled  her  to  a  reduction  of  4  tons  in  the  load  she 
carried  on  this  trial.  As  a  matter  of  fact,  she  was  lightened  only  3 
tons,  but  the  advantage  was  entirely  neutralized  by  the  gale,  which 
decreased  her  speed  by  a  third  of  a  knot.  The  mean  speed  for  the 
three  hours  was  30.03,  and  the  revolutions  were  378.8;  the  i.  h.  p.  was 
6,463.  These  figures  did  not  materially  differ  from  the  records  taken 
on  the  six  runs  over  the  measured  mile  which  formed  part  of  the 

three  hours'  run.  During  this  part  of  the  trial  the  speed  was  30.073, 
the  revolutions  were  385.15,  the  i.  h.  p.  was  6,510,  and  the  air  pressure 

in  fire-rooms  throughout  was  2.7  inches.  It  was  the  severest  weather 
ever  experienced  at  Portsmouth  by  a  30-knot  torpedo-boat  destroyer 
running  a  successful  trial. 

LEE. 

This  torpedo-boat  destro}Ter  underwent  a  successful  three  hours' 
coal-consumption  trial  on  November  21,  1900.  On  the  six  runs  over 
the  measured  mile  her  average  speed  was  29.9  knots,  but  for  the  whole 
of  the  three  hours  the  speed  was  30.11  knots.  The  official  results  were 
as  follows:  draught  of  water  forward,  5  feet  4.5  inches,  aft  8  feet 
10.75  inches;  steam  in  boilers,  249  pounds  per  square  inch;  vacuum 
starboard  23.3,  port  23.1;  revolutions  per  minute,  starboard  380.7, 
port  380.4;  mean  i.  h.  p.,  starboard  3,382,  port  3,193,  total  6,575. 

LIVELY. 

Tbis  torpedo-boat  destroy er,  built  by  Laird  Brothers  at  Birkenhead, 
had  a  successful  full-power  coal-consumption  trial  on  the  Clyde,  March 
ir>.  1901.  The  following  results  were  obtained  on  six  runs  over  the 
Skelmorlie  mile: 

Number  <»f  run. 
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6 
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The  mean  .speed  for  the  three  hours  was  30.278  knots. 
On  March  27,  1901,  she  made  a  continuous  run  of  twelve  hours  for 

the  purpose  of  testing  her  coal  consumption.  The  engines  were  run 

with  415  i.  h.  p.,  maintaining  a  speed  of  13  knots  with  a  consumption 

of  2.25  pounds  per  horse-power-hour. 

HYJHDTDON. 

This  torpedo-boat  destroyer  had  a  very  successful  trial  of  speed  in 

February,  1901.  With  6,623  i.  h.  p.  and  379.4  revolutions  she  aver- 

aged a  speed  of  30.134  knots.  The  air  pressure  in  the  lire-rooms  was 

2.97  inches  and  the  coal  consumption  '2. 196  pounds  per  horse-power- 
hour.  This  being  0.3  pound  under  the  standard  consumption  allowed 

by  the  Admiralt\T,  she  was  entitled  to  carry  6  tons  less  than  her  nor- 
mal load,  but  as  the  speed  trials  had  to  be  followed  by  the  stopping, 

starting,  and  turning  trials  the  contractors  availed  themselves  of  but 
half  the  allowance. 

With  6.303  i.  h.  p.  and  377.2  revolutions  the  mean  speed  for  three 

hours  was  3().2^i>  knots  with  an  air  pressure  of  but  '2.1  inches.  Imme- 
diately afterwards  a  run  over  the  measured  mile  with  wind  and  tide 

favorable  showed  a  speed  of  32.us<;  knots  while  the  mean  of  six  runs 

over  the  mile  gave  a  speed  of  30.524  knots  per  hour. 

OSTRICH. 

This  torpedo-boat  destroyer  had  her  official  trials  in  October.  1900. 
The  mean  results  were:  speed  trials,  30.113  knots:  consumption  trial. 

30.161  knots.  She  also  made  a  special  coal  consumption  trial  at  low 

speed  (11  knots)  and  low  power,  running  a  distance  of  about  44  miles 
per  ton  of  coal. 

SHAKK. 

This  torpedo-boat  destroyer  had  her  full  speed  trial  oil'  Plymouth 

in  July.  L900,  averaging  i>s.'>  knot-. 
SPRIGHTLY. 

This  torpedo-boat  destroyer  carried  out  her  official  full-power  coal- 
consumption  trial  at  30  knots  on  May  22,  L901,  with  successful  results. 
She  obtained  30.2  knots  as  the  mean  of  six  runs  over  the  measured 

mile,  the  speed  for  three  hours  continuous  steaming  being  30.03  knot-. 

VIPER, 

This  torpedo-boat  destroyer,  the  firsl  vessel  to  be  engined  on  the 

turbine  principle,  has  had  several  trials  during  the  past  year  both  for 
speed  and  for  coal  consumption. 

In  appearance  she  does  not  differ  materially  from  tin1  30-knot  de- 
stroyer now  generally  adopted,  except  that  her  smoke-pipes  are  of 

much  greater  diameter,  while  in  dimensions,  displacement,  and  deck 

lit  tings  she  presents  no  features  of  novelty. 
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The  following  are  the  details  of  the  one  hour  full-power  trial  on 
the  13th  of  July,  1900,  off  the  mouth  of  the  Tyne: 

\\  hen  the  vessel  left  the  jetty,  at  11:10  a.  m.,  the  displacement  was 

380  tons,  the  load  carried  being  about  10  tons  in  excess  of  the  Admi- 

ralty requirements  for  30-knot  destro\rers.  She  steamed  down  the 
Tyne  at  11  knots  speed  toTynemouth  Pier,  which  was  passed  at  11:15, 
and  at  12:05  she  passed  the  mile  post  at  a  speed  of  30.585  knots.  She 

had,  therefore,  worked  up  from  a  speed  of  11  knots  to  36.585  knots 

in  twenty  minutes. 

The  six  consecutive  runs  were  at  the  following  speeds: 

1. 

2. 

3. 4. 

5. 

6. 

Time  on  measured  mile  (in  minutes  and 

seconds)   

1:38| 

36. 585 

1:411 

35. 503 

1:37 

37. 113 

l:38f 

36. 585 

1:37 

37.113 

1:39£ 

Equivalent  speed  (in  knots)   36. 072 

The  mean  of  two  runs  with  and  against  the  tide  was  36.819  knots. 

The  Admiralty  mean  of  the  six  runs  over  the  mile,  with  and  against 

the  tide,  was  36.581  knots,  which  speed  was  also  the  mean  for  the 

hours  run.  The  mean  revolutions  for  the  hour's  run  Avere  1,180  per 
minute.  The  steam  pressure  in  the  turbines  ran  up  to  200  pounds 

per  square  inch  and  the  mean  air-pressure  in  stokeholds  was  li  inches. 
The  unusually  short  time  required  for  working  up  to  full  speed  was  as 
remarkable  a  feature  of  the  trial  as  the  extremely  high  speed  recorded, 

both  features  being  considered  very  valuable  in  war  vessels.  Through- 
out the  trial  the  machinery  worked  with  the  utmost  smoothness,  and 

practically  no  vibration  was  experienced  in  any  part  of  the  vessel. 
Early  in  August,  1900,  she  ran  at  31.118  knots  for  three  hours,  and 

tin;  coal  consumption  was  2.38  pounds  per  horsc-powcr-hour. 

On  the  :>  1st  of  August,  1900,  she  had  a  coal-consumption  trial  of 

three  hours'  duration.  She  maintained  a  mean  speed  of  33.(8  knots  per 
hour  wilh  a  consumption  of  1 1  tons  !)  hundredweight  of  coal  per  hour. 
The  engines  developed  L0,300  i.  h.  p..  whence  it  appears  that  she 

consumed  2.49  pounds  per  unit  of  power  per  hour,  or  a  fraction  less 

than  2.50  pounds,  which  is  the  maximum  i'ull-power  consumption 
allowed  for  destroyers. 

The  question  whether  she  is  economical  in  coal  consumption  has 
been  the  subject  of  much  discussion.  A  30-knot  destroyer  at  6,000 

horse-power  burns  2\  pounds  per  horse-power-hour.  The  Viper 

at  1.0,000  horse-power  burns  also  -ih  pounds  per  unit,  hut  she  gives  a 
speed  <>f  :;i  knots.  The  ratio  is,  therefore,  equal;  hut  while  on  the 
one  hand  the  Viper  could  wiih  her  :;i  knots  overreach  her  30-knot 

opponent,  and  with  her  steady  gun  platform  destroy  her,  she  <»l>\i 
ously  on  the  other  hand  can  noi  keep  the  sea  for  many  hours  when 

she  is  burning  II'   tons  of  coal   per  hour.     Again,  al    ber  economical 
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hundredweight,  which  is  the  normal  consumption  of  the  30-knot  de- 
stroyers. 

Mr.  Charles  A.  Parsons,  the  managing  director  of  the  Turbinia 

Works,  at  Wallsend-on-Tyne.  writes  as  follows  with  regard  t<>  the 
trials  of  the  Viper: 

The  recent  trials  of  the  Viper,  which  is  the  first  torpedo-boat  destroyer  to  be  fitted 

with  steam-turbine  propelling  machinery,  have  attracted  much  attention,  and  as  the 
results  have  proved  entirely  successful,  the  specified  speed  being  greatly  exceeded. 

and  all  previous  records  (including  those  of  the  Turbinia)  have  been  broken,  per- 
haps I  may  be  allowed  to  discuss  certain  points  in  connection  with  the  figures 

attained  which  are  of  considerable  interest  and  importance. 

We  had  not  ourselves  thought  of  making  a  strict  comparison  between  the  coal  con- 

sumption of  the  Viper  at  any  particular  speed  with  that  of  other  ve-  -imilar 

tonnage,  as  she  differs  in  essential  particulars  from  all  other  vessels,  and  such  a  com- 
parison would  be  entirely  misleading  unless  accompanied  by  a  full  statement  of  the 

principal  features  of  the  vessels  to  l>e  compared,  with  their  necessary  l>earing  upon 

the  results.  But  as  other  persons  have  thought  well  to  make  an  unqualified  com- 
parison, I  now  propose  to  briefly  place  the  case  on  a  sound  footing,  and  I  may  add 

that  the  comparison  is  interesting  and  instructive,  especially  to  those  whose  business 

it  is  to  design  or  to  use  fast  vessels.  The  trials  of  the  Viper  have  been  somewhat 

more  elaborate  than  usual  for  torpedo-boat  destroyers,  though  they  do  not  as  yet  by 

any  means  cover  the  whole  of  the  ground.  They  have  included  a  coal-consumption 
trial  at  the  contracted  speed  of  31  knots,  the  mean  speed  during  the  three  hours 

being  31.118  knots,  and  the  coal  consumption,  as  determined  from  the  usual  hull- 

resistance  experiments.  2.38  pounds  per  horse-power-hour,  the  contract  being  not  t<> 

exceed  2.5  pounds  per  horse-power-hour.  The  power  required  for  this  speed  is  about 
two-thirds  of  the  maximum  for  which  the  engines  and  boilers  were  designed,  the 
maximum  being  upward  of  12.300  i.  h.  p..  which  power  has  been  realized  on  the 

preliminary,  but  official,  full-power  contractor's  trials,  the  maximum  mean  speed 
then  reached  being  36.858  knots. 

The  second  official  trial  was  a  three-hours*  coal-consumption  trial  with  air 
limited  to  3j  inches,  and  carrying  the  full  weights  as  determined  by  the  previous 

trial,  under  the  usual  Admiralty  conditions.     A  mean  speed  of  33.838  kn<  te 

maintained  with  about  four-fifths  of  the  maximum   power,  the   coal  consumption 

being  at  the  rate  of  2.49  pounds  per  horse-power-hour. 

The  third  official  trial  was  the  usual  twelve  hours'  coal-consumption  trial  at  cruis- 
ing speed.     In  recent  years  the  stipulated  speed  on  this  trial  has  been  increased  from 

13  to  15  knots  (this  I  mention,  as  the  coal  consumption  of  the  Viper  at  13  knot-»  i- 

only  about  two-thirds  that  at  15  knots).     The  ascertained  coal  consumption  of  the 
Viper  on  this  trial  was  at  the  mean  rate  of  27  hundredweight  per  hour.     It  should 
be  mentioned,  however,  that  H.  M.  B.  Cobra,  the  second  fastest  ship  afloat,  with  the 

same  size  turbine  engines  and  similar  in  every  respect  to  the  Viper,  but  loaded  to 
the  service  conditions,  and  having  a  displacement  of  142  tons,  or  about  I 

greater  than  the  Viper,  consumed  on  her  official  15-knot  trial  only  24.58  hundn 
weight  per  hour.     In  her  case  the  port  engines  only  were  used,  the  starboard  engii 

being  dragged  round  by  the  propellers,  and  it  is  probable  that  the  ith  her 
less  displacement  would,  when  using  one  set  of  engines  only,  burn  less  coal  than  the 
Cobra.  As.  however,  it  would  be  instructive  to  ascertain  the  result  definitely,  it  is 

probable  that  the  test  will  be  made  at  an  early  date. 

Now  to  the  ease  in  point.     A  comparison  has  l>een  made  of  the  coal  consumj 

of  the  Viper  and  the  Albatrou  at  a  speed  of  about  31  knot-.      It  so  happens  that  the 

asels  have  the  same  displacement,  and  it  is  tacitly  assumed  in  the  accounts  that 
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the  horse-power  necessary  to  drive  the  two  vessels  is  the  same,  which  is  by  no  means 
the  case,  for  the  following  reasons:  in  the  case  of  the  Viper,  all  the  underwater 

fittings,  such  as  the  rudder,  the  shafts  and  brackets  for  carrying  the  propeller  blades 
and  bosses,  etc..  have  all  been  designed  to  stand  the  highest  speed  of  over  36  knots, 

and  are  of  considerably  larger  and  heavier  scantlings  than  usual,  and  in  consequence 

offer  increased  resistance  to  their  passage  through  water.  So  much  for  the  ship- 

builder's point  of  view. 

Now  for  the  engineer's  side  of  the  question.  To  give  to  the  Viper  her  5  extra  knots, 
and  to  usefully  absorb  the  relatively  enormous  horse-power  developed  by  her  engines, 
her  propellers  have  extra  width  of  blade  and  a  much  greater  total  blade  area  than 

those  of  the  Albatross,  whose  maximum  horse-power  is  only  about  two-thirds  of  the 

Viper's.  This  greater  blade  area  is  not  only  useless  at  lower  speeds,  but  involves  a 
positive  waste  of  power  at  such  speeds,  owing  to  the  increased  skin  friction.  If,  on 

the  other  hand,  the  Viper's  propellers  had  been  designed  for  a  maximum  speed  of 
only  32  knots  (the  contract  speed  of  the  Albatross),  they  would  undoubtedly  give 

superior  results  at  about  31  knots. 

Then,  as  regards  the  turbine  engines  themselves:  at  the  speed  of  31  knots  the 

Viper's  engines  are  working  at  only  two-thirds  full  power,  and  are  necessarily  less 
economical  than  if  they  had  been  smaller  and  designed  for  the  power  required  for 
32  knots. 

Then,  there  are  the  boilers  to  compare,  a  very  important  item  in  the  case.  The 

Viper  has  the  well-known  Yarrow  boilers,  of  simple  construction  and  of  great  dura- 
bility and  power,  but  is  without  any  refinements  external  to  the  boiler  for  attaining 

the  highest  possible  economy  of  coal — refinements,  be  it  said,  of  somewhat  doubtful 
advantage  in  ordinary  service.  The  Albatross,  on  the  other  hand,  has  the  equally 

well-known  Thornycroft  boilers;  she  has  also  feed-water  heaters  to  increase  the 

efficiency,  and  also  compressed-air  jets  for  promoting  more  complete  combustion  of 
the  furnace  gases  before  coming  in  contact  with  the  tubes. 

These  are  now  the  factors  of  chief  importance  bearing  upon  the  question  of  the 

relative  coal  consumption  of  the  turbine  engines  and  the  reciprocating  engines  in  the 

respective  vessels.  On  the  other  hand,  we  have  the  larger  engines,  greater  propeller- 

blade  area,  heavier  under-water  fittings,  greater  hull  resistance,  powerful,  durable 
boilers  of  simple  construction  without  external  adjuncts  for  attaining  the  highest 

economy  on  trial,  the  vessel  being  capable  of  maintaining  a  speed  of  5  knots  in  excess 

of  any  vessel  propelled  by  reciprocating  engines.  On  the  other  hand,  we  have  a 

vessel  whose  engines  and  propellers  are  capable  of  developing  only  about  two-thirds 

of  the  horse-power  of  the  other,  designed  for  a  much  lower  speed,  in  fact  about  that 
at  which  the  comparison  is  taken,  and  having  boilers  of  noted  efficiency  in  coal, 

isted  by  somewhat  complex  additions  for  further  increasing  the  economy. 
That  the  reduction  in  the  coal  consumption  attributable  to  the  aggregate  of  these 

differences  greatly  exceeds  the  difference  between  the  coal  consumption  of  the  Viper 

and  Albatross  at  about  31  knots'  speed  there  can  be  no  question  whatever,  and  there 
can  not  be  the  slightest  doubt  that  in  every  class  of  vessel  (excepting  very  small  or 

slow  vessels)  it  will  be  found  that  the  turbine  system  of  propulsion  will  give  superior 

results  over  the  reciprocating  engine  as  regards  coal  consumption. 

In  the  Viper,  in  spite  of  these  losses  of  power  at  lower  speeds  which  have  been 
ribed   and    incurred    in   order   to  reach    the   record  speeds  attained  (speeds  only 

attainable  by  turbine  machinery),  without  any  special  effort  to  attain  economy     e\  en 

so,  her  coal  consumption  per  horse-power  realized  is  very  little  iii  excess  of  the  best, 

and  less  than  that  of  many  of  the  30-knol  destroyers,  in  the  specifications  of  naosl 
Admiralties  for  torpedo  boats  and  destroyers  the  question  of  speed  is  placed  in  the 

fore  part,  and  enforced  under  heavy  penalties,  culminating  with  the  option  «»t  com- 

plete rejection  of   vessels  should   the  deficit    reach  more  than  L'..r.';  knot-  hel.»\\   that 
contracted  for.     The  coal  consumption  is  relatively  placed  in  the  background, 
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This  being  so,  the  designers  of  the  Viper  may  be  pardoned  if  they  have  made  every 
effort  to  attain  the  highest  possible  speed  and  have  not  given  sufficient  consideration 
to  the  question  of  obtaining  the  utmost  economy  of  fuel  of  which  turbines  are  capable; 
but  in  this,  their  first  destroyer,  they  can  at  least  claim  to  have  beaten  all  records  of 
speed  by  a  long  interval,  and  in  their  future  ships  they  will  be  able  to  show  by  how 
much  they  can  beat  all  records  as  to  economy  in  coal. 

VIXEX 

This  torpedo-boat  destroyer  completed  her  steam  trials  on  the  Clyde 

with  a  twelve  hours'  continuous  run  on  March  27,  1901.  to  test  her 
coal  consumption.  With  500  i.  h.  p.  she  maintained  a  speed  of  13 

knots  with  a  consumption  of  1.8  pounds  per  horse-power-hour. 

NO.  99. 

This  torpedo  boat  of  150  tons  ran  a  satisfactory  full-speed  trial  at 
the  Maplin  Sands  on  May  29,  1901.  The  speed  attained  was  25.069 

knots  during  a  three  hours'  run,  carrying*  a  load  of  42  tons. 

FRANCE. 

HOC  HE. 

This  old  battleship  having  been  reconstructed,  which  has  had  the 

effect  of  reducing  her  draught  and  increasing  her  freeboard  through 

reducing  her  superstructure  and  total  weight  of  armament,  has  been 
subjected  to  several  trials  which  were  considered  satisfactory.  On 

August  1,  1900,  a  coal-consumption  trial  of  six  hours  gave  the  follow- 
ing results:  7,340  i.  h.  p.  and  10.3  knots  speed.  Coal  consumption 

per  square  foot  of  grate  per  hour.  20., 5  pounds;  per  horse-power-hour, 
2.19  pounds. 

On  August  21,  on  a  full-power  trial,  she  developed  10,809  i.  h.  p., 

with  86.3  revolutions  per  minute  and  a  speed  of  16  knots.  Coal  con- 

sumption. 2.36  pounds  per  horse-power-hour. 
JENA. 

This  new  ship  went  to  sea  on  the  19th  of  January.  1901,  to  undergo 

trials  at  medium  speed  on  the  base  of  St.  Mathieu  to  Trigana.  All 

the  apparatus  worked  well.  The  engines  developed  5.100  i.  h.  p., 

and  with  90  revolutions  the  mean  speed  was  11  knots — a  very  good 

steaming  speed,  and  easily  obtained  with  a  relatively  moderate  horse- 

power. 
On  the  12th  of  February,  1901.  she  had  a  preliminary  trial  off  Brest. 

After  a  run  of  four  hours  at  12,500  i.  h.  p.  the  engines  were  speeded 

up  to  120  revolutions,  which  it  was  deemed  would  bo  about  the  maxi- 
mum for  full  power.  The  engines  developed  15.000  i.  h.  p..  and  a 

speed  of  17  knots  was  attained.  The  coal  consumption  was  L67 

pounds  per  horse-power-hour. 

On  March  26,  1901,  she  had  an  official  trial  of  six  hours'  duration. 
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Steam  was  carried  in  14  of  the  20  boilers,  and  she  developed  5,581 

i.  h.  p.,  and  maintained  a  speed  of  13.8  knots  with  a  coal  consumption 

of  1.37  pounds  of  coal  per  horse-power-hour.  The  consumption  pro- 
vided for  in  the  contract  was  1.43  to  1.54  pounds.  The  trial  was  in  all 

respects  satisfactory. 

On  April  2,  1901,  she  had  another  trial  of  six  hours'  duration,  in 
which  all  of  the  20  boilers  were  in  use.  She  developed  12,500  i.  h.  p., 

and  maintained  a  speed  of  17.4  knots  with  a  coal  consumption  of  1.51 

pounds  per  horse-power-hour. 
About  April  25,  1901,  she  had  a  satisfactory  trial  of  twenty-four 

hours'  duration.  The  engines  and  boilers  worked  well,  without  any 
incidents,  and  developed  9,830  i.  h.  p.,  giving  a  continued  speed  of 

16.3  knots  with  a  coal  consumption  of  1.79  pounds  per  horse-power- 
hour. 

CHATEAURENAULT. 

This  first-class  protected  cruiser  made,  about  July  20, 1900,  a  twenty- 

four-hour  trial,  during  which,  with  14,000  i.  h.  p.  and  108  revolutions 
per  minute,  she  attained  a  speed  of  21  knots.  The  consumption  of  coal 

was  1.497  pounds  per  horse-power-hour.  These  results  surpassed  any- 
thing that  had  been  attained  up  to  that  time.  When  it  is  considered 

that  she  is  able  to  exert  23,000  i.  h.  p.  it  can  be  easily  seen  that  she 

should  readily  attain  a  speed  of  24  knots.  The  small  consumption  of 

coal  at  the  moderate  power  of  14,000  assures  for  the  vessel  a  remark- 
able radius  of  action. 

On  August  8,  1900,  she  went  out  for  another  trial,  and  for  twent}^ 
hours  she  developed  14,400  i.  h.  p.,  and,  with  111  revolutions,  made 

a  mean  speed  of  21  knots.  Then  for  two  hours  she  developed  18,000 

i.  h.  p..  and,  with  120  revolutions,  made  a  speed  of  22.697  knots. 

According  to  the  contract  the  coal  consumption  was  not  to  exceed 

1.76  pounds  per  horse-power-hour  at  13,800  i.  h.  p.,  but  this  figure 
was  not  reached  at  L8,000  i.  h.  p.  At  this  power  she  only  burned 

1...  1  pounds  pel-  horse-power-hour,  while  at  14,400  i.  h.  p.  she  burned 
1.4s  pounds. 

il  appears  that  the  lack  of  success  in  the  trials  of  this  vessel  and 

the  time  spent  in  preparing  for  the  full-power  trial  are  due  to  (lie 
imperfect  alignment  of  the  engines.  It  is  hoped  to  complete  the  trials 
in  July.  The  boilers  of  the  vessel  are  able  to  supply,  without  forced 

draft,  more  steam   than  can  be  used  when    the  engines  are  working  at 
their  maximum  power. 

f:i»kk. 

This  torpedo  boat  destroyer,  in  February,  L901,  had  a  series  of  trials 

which  were  considered  satisfactory.  With  262  revolutions  she  made 

22.35  knots;  with  l'77  revolutions,  24.21,  and  with  282  revolutions, 
24.88  knots.    The  In  i  trial  at  full  power  was  not  all  that  could  have  I"  •en 
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desired,  so  it  was  decided  to  change  the  screws  in  order  to  attain  greater 
speed.     In  April,  1901,  with  301  revolutions,  she  made  25.62  knots. 

ESPIU>OLE. 

This  torpedo-boat  destroyer  completed  her  trials  in  September, 
1900.  She  attained  a  mean  speed  of  27.25  knots  with  300  revolutions, 

which  was  considered  satisfactory.  In  August,  1900,  she  had  a  satis- 

factory coal-consumption  trial.  At  the  speed  of  11  knots  she  consumed 
56.2  pounds  per  mile. 

PICJIE. 

This  torpedo-boat  destro}Ter  made,  on  September  IT,  1900,  two  sets 
of  trials,  the  first  at  22  knots,  the  second  at  full  power.  The  last, 
having  given  a  speed  of  21.88  knots  with  288  revolutions,  was 
declared  unsatisfactory,  and  the  screws  were  ordered  modified  before 
a  new  trial.     The  engines  and  boilers  worked  well. 

Trials  in  Januaiy,  1901,  failed  because  the  heat  melted  the  grate 

bars  in  the  furnaces.  On  February  1,  1901,  she  had  satisfactory  pre- 
liminary trials  at  full  power,  making  a  mean  speed  of  25.887  knots 

with  300.1  revolutions. 

On  March  13, 1901,  she  had  satisfactory  trials  of  speed.  The  results 

were:  revolutions,  217;  speed,  20.7  knots;  revolutions.  ^t>7. ^:  speed, 
25.5  knots. 

YATAGHA>. 

This  torpedo-boat  destroyer  finished  her  trials  in  July.  1900,  making 
a  mean  speed  of  26.96  knots,  or  1  knot  in  excess  of  contract  speed, 
which  gives  the  builders  a  bonus  of  $5,500. 

AIDUIEIX. 

This  sea-going  torpedo  boat  had  a  trial  in  January.  1901,  and 
exceeded  25  knots,  but  did  not  make  the  required  26  on  account  of 

being  somewhat  foul  on  her  bottom.  In  February.  1901,  on  a  two- 

hours'  trial  at  full  speed,  she  maintained  a  speed  of  2(5.2  knots,  or  0.2 
knots  above  the  contract. 

bor£e. 

This  sea-going  torpedo  boat  had  a  satisfactory  trial  April  '2,  L901, 
the  speed  attained  being  29.02  knots. 

LAME. 

This  torpedo  boat  had  a  trial  in  February,  1901.     Mean  speed,  14. .v. 
i.  h.  p.,  950.     The  condensers  did  not  give  satisfaction. 

SALV^. 

This  torpedo  boat  had  a  trial  in  February.  L901,  which  was  satis- 
factory,    The  mean  speed  for  two  hours  was  15  knots;  i.  h.  p..  1.000. 
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'147.' 

Torpedo  boat  No.  147  had  satisfactory  trials  in  May,  1901.     With 
316  revolutions  she  made  a  speed  of  22.7  knots. 

"240"  AND  "246." 

The  full-speed  trials  of  these  torpedo  boats  in  January,  1901,  were 
satisfactory.  They  attained  speeds  of  25  knots  and  25.3  knots, 

respectively. 
MORSE  AND  \ARYAL. 

M.  de  Lanessan,  Minister  of  Marine,  and  General  Andre,  Minister 

of  War,  A'isited  Cherbourg  on  the  6th  of  January,  1901,  to  witness 
comparative  trials  between  the  submarine  vessels  Morse  and  JVarval, 

with  a  view  to  determining  the  relative  merits  of  the  two  systems  for 

guidance  in  the  construction  of  the  new  submarine  vessels  provided  in 

the  program  for  1901.  The  ministers  were  conducted  at  once  to  the 
qua}\  where  are  situated  the  conductors  which  charge  the  accumulators 
used  in  the  submarine  boats.  The  crews  of  the  two  vessels  were  there 

drawn  up  for  inspection,  and  were  seen  to  be  seamen  wearing  the 

ordinary  uniform  with  the  addition  of  a  red  cap  ribbon  bearing  the 

words  8ou8-Marin8. 

The  Morse  is  a  submarine  boat  proper.  The  Narval  is  a  boat  of  the 

submersible  type,  which  under  ordinaiw  circumstances  navigates  on 

the  surface  as  a  torpedo  boat,  but  can  be  submerged,  becoming  then  a 

submarine  boat.  In  the  first  case  the  motive  power  is  a  petroleum 

engine;  in  the  second,  electricit}r  supplied  from  accumulators. 
The  Morse  has  a  displacement  of  116  tons,  and  is  cylindrical  in  shape, 

svith  a  length  of  36  meters  (118  feet)  and  diameter  of  2.70  meters  (8 

feet  3  inches).  The  forward  end  is  fitted  with  a  torpedo  discharging- 
tube,  and  at  the  after  end  is  the  propeller.  From  the  tube  to  the 

motor  extends  a  long  passage,  having  at  the  sides  two  rows  of  accu- 

mulators superimposed.  In  the  center,  under  the  captain's  conning 
tower,  which  is  reached  by  an  iron  ladder,  are  all  the  levers  and  bun- 

dles for  working  the  machinery  which  moves  the  boat  both  in  a  vertical 
and  horizontal  direction.  Above  are  two  manholes,  one  communicat- 

ing outside  with  a  narrow  platform  of  latticework  raised  about  30 

Centimeters  (11  inches)  above  the  hull  of  the  vessel  and  under  which 
the  water  is  free  to  puss:  the  other  with  the  conning  tower,  which 

itself  has  also  a  manhole  communicating  with  the  outer  air,  besides 

three  small  glass  scuttles,  all  of  which  can  be  hermetically  closed  from 
the  inside.  Tiidei  the  horizontal  deck,  which  extends  almost  from 

end  to  end,  are   ballast   tanks,  which    can    he   tilled   at  will  with  water 

wlnn  ii  Is  desired  to  submerge  the  vessel.  From  the  conning  tower 

the  captain  directs  the  vessel  when  navigating  on  the  surface.  When 
submerged  she  is  guided  by  means  of  the  periscope,  an  instrument 
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which  projects  above  the  water  when  the  boat  is  submerged  to  any 

depth  up  to  6  meters  (19.6  feet).  This  ingenious  device  reflects  every- 
thing within  its  field  of  vision,  and  can  be  turned  round  so  as  to  cover 

the  whole  horizon. 

When  the  Minister  of  War  had  embarked  on  board  the  Morse,  orders 

were  given  to  get  under  way,  and  she  proceeded  from  the  dockyard 

basin  out  into  the  harbor.  A  considerable  sea  was  running  outside, 
sufficient  to  make  the  steam  launch  which  followed  behind  and  in  which 

the  Minister  of  Marine  had  taken  his  seat  pitch  and  roll  considerably. 

The  Morse,  however,  was  wonderfully  steady,  rolling  very  slightly 

onhT.  After  crossing  the  harbor  she  steered  toward  the  Impregnable 
hulk,  which  serves  as  a  workshop  and  quarters  for  those  engaged  in 

adjusting  torpedoes.  Here  she  awaited  orders  to  submerge,  which 

were  soon  after  given.  The  ballast  tanks  then  commenced  to  fill,  and 

in  a  few  moments  the  voices  of  the  men  in  charge  were  heard  report- 

ing " forward  tanks  full,"  " after  tanks  full,"  •'midship  tanks  full." 
The  manholes  were  then  closed  and  the  Morse  commenced  to  sink. 

The  water  rose  first  over  the  scuttles,  and  finally  over  the  conning 

tower,  allowing  only  a  bluish  light  to  filter  through  the  glass.  The 

whole  operation  of  submerging  does  not  take  more  than  two  minutes 

to  complete,  and  all  that  can  then  be  seen  of  the  Morse  above  the  sur- 
face is  the  periscope,  which,  having  a  diameter  of  only  10  centimeters 

(3.9  inches),  is  quite  invisible  at  a  short  distance. 

The  feeling  experienced  at  the  moment  the  vessel  is  making  her 

descent  is  most  peculiar.  It  is  one  of  expectancy,  but  nothing  hap 

pens.  One  is  astonished  at  the  quiet — the  absolute  calm.  There  is  no 
movement;  not  even  a  tremble.  The  waves  wash  overhead  without 

causing  the  least  vibration.  The  motor  works  silently,  and  the  vessel 

glides  through  the  water  without  causing  any  bow  wave  or  leaving 

any  track.  Alone  the  voice  of  the  captain  is  heard,  who.  standing  by 

the  periscope,  gives  his  orders  for  so  many  degrees  of  helm  and  so 

many  revolutions  of  the  engine.  The  little  vessel  is  now  almost  in 

equilibrium,  and  would  sink  deeper  or  rise  to  the  surface  were  it  not 

for  the  "ailettes"  on  each  side,  which  serve  to  prevent  this.  Before 
an  instrument  which  indicates  the  depth  stands  a  petty  officer  with  his 

eye  fixed  and  his  attention  concentrated  on  the  pointer,  and  by  turning 

a  wheel  he  causes  the  "ailettes"  to  act  so  as  to  maintain  the  vessel  at 

the  required  depth.  Should  she  for  any  reason  continue  to  descend 

or  refuse  to  ascend,  a  pig  of  lead  ballast  can  be  detached,  which  would 

cause  her  immediately  to  rise  to  the  surface:  but  after  this  the  buoy- 

ancy would  be  so  much  increased  that  she  could  no  longer  be  sub- 

merged, even  with  all  the  ballast  tanks  full.  Orders  had  been  given 

to  remain  a  quarter  of  an  hour  under  water,  and  at  the  expiration  oi 

the  time  pumps  are  set  in  motion  and  the  water  was  forced  out  (4  the 

ballast  tank  and  the  MorSi  commenced  to  rise.     The  conning  tower  and 
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title  small  platform  emerge,  and  the  manholes  are  opened.  Xo  com- 
motion takes  place  at  the  entry  of  the  external  air,  and  no  inconven- 

ience has  been  felt  by  those  on  board  during  the  dive,  the  act  of 

breathing  being  as  free  and  regular  as  in  the  open  air.  Trials  to 

ascertain  the  habitability  of  the  Morse  had  already  been  made,  and  she 

has  remained  for  eight  hours  under  water,  the  crew  experiencing  no 

difficulty  in  breathing  and  no  buzzing  sensation  in  the  ears,  no  excita- 
tion or  inconvenience  of  any  sort,  and  it  was  considered  they  could 

have  remained  double  the  time  if  necessary,  the  chemical  analysis  of 

the  air  showing  also  that  it  would  have  been  possible  to  considerably 

prolong  the  trial  if  required. 
The  Minister  of  War,  after  disembarking  from  the  Morse,  joined  the 

Minister  of  Marine  on  board  the  Impregnable,  and  the  next  trial  was 

with  the  Narval.  As  has  already  been  stated,  the  Narval  is  a  sub- 
mersible torpedo  boat.  On  the  surface  she  acts  like  an  ordinary 

torpedo  boat,  the  engines  being  worked  by  steam.  When  submerged 

she  becomes  a  submarine  boat,  and  the  motive  power  is  electricity. 
She  has  a  displacement  of  106  tons,  and  is  not  cylindrical  like  the 

Mors,-,  but  her  upper  works  being  flat  form  a  deck,  and  the  conning 
tower,  funnel,  and  periscope  project  above  this,  giving  her  at  a  dis- 

tance a  novel  and  peculiar  appearance.  The  submerging  of  the  Narval 

is  lather  a  delicate  operation — the  motive  power  has  to  be  changed,  the 
smoke-pipe,  etc.,  have  to  be  drawn  in,  sufficient  time  has  to  be  allowed 
for  the  unused  steam  to  cool  down,  and  a  much  greater  quantity  of 
water  than  in  the  case  of  the  Morse  has  to  be  introduced  into  the  ballast 

tanks  to  overcome  her  buoyancy.  Great  progress  has  been  made  in 

these  respects  since  her  first  trials,  and  the  operation  of  submerging 
has  been  much  accelerated,  but  it  still  takes  considerably  longer  than 

in  the  case  of  the  Morse.  On  the  present  occasion  the  submergence 

was  effected  in  a  quarter  of  an  hour,  and  when  submerged  tin1  only 
thing  visible  above  the  water  was  the  periscope.  The  trials  were  sus- 

pended at  1  L:30  a.  in.,  and  the  ministers  then  proceeded  to  the  prefec- 
ture for  dejeuner.  In  the  afternoon  they  again  went,  on  board  the 

fyipregnable  to  witness  submarine  practice  from  the  submarine  boats. 

The  Morse  has  three  tiring  positions;  the  bow  tube  with  air  impulse, 

and  I  wo  special  carriers  on  the  side,  each  holding  one  torpedo,  which, 

I  when  fired,  are  -imply  detached  and  proceed  with  fcheir  own  motive 
power;  all  three  can  lire  only  in  the  axis  of  the  vessel.  Four  shots 

were  fired  and  in  each  case  the  torpedo  ran  straight  and  true.  The 

Narval  ha  four  discharging  posit  ions  on  a  system  invented  by  M.  I  >rze 
wiecki,  which  allow  of  the  torpedo  being  fired  in  any  direction.  Four 

bota  were  also  tired,  but  with  not  quite  bo  satisfactory  results  a-  from 

the   Mors, ■;    but  the  day   was   drawing  to  a  close  and  the  light   was  bad. 
The  ministers  expressed  themselves  well  satisfied  with   what  they  had 

ii.  an. I  ret urned  to  Paris  in  i he  evenii 

L252    <>i         9 

in 
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GERMANY. 

HAGEN. 

This  coast-defense  ship  having  been  lengthened  23  feet  and  other- 
wise reconstructed,  so  that  she  is  really  a  battleship  of  the  third  class, 

has  had  steam  trials  which  have  proved  satisfactory,  and  other  vessels 
of  the  same  class  are  to  have  similar  changes  made  to  increase  their 
efficiency. 

Before  the  reconstruction,  the  Ilcujen,  with  her  locomotive  boilers, 
with  an  air  pressure  of  1.8  inch,  had  a  maximum  efficiency  of  4,545 
i.  h.  p.,  and  a  speed  of  14.85  knots.  With  her  Thornycroft  boilers 
the  maximum  efficiency,  with  an  air  pressure  of  0.8  inch,  is  now  5,250 
i.  h.  p.,  and  the  speed,  with  5,000  i.  h.  p.,  is  15  knots. 

FREYA. 

This  first-class  protected  cruiser  has  completed  her  official  trials. 
In  April,  1901,  she  steamed  for  five  days  in  succession  at  16  knots  per 
hour.     Her  engines  and  boilers  gave  general  satisfaction. 

VICTORIA  LOSE. 

This  first-class  protected  cruiser,  of  5,650  tons,  has  disappointed  her 
designers,  as  her  speed,  under  forced  draft,  with  10,000  I.  H.  P.,  was 
only  18.5  knots,  where  20  knots  were  calculated.  The  Freya  and 
Ilertha,  sister  ships  to  this  one,  are  also  said  to  be  deficient  in  speed. 

They  all  have  water-tube  boilers  of  the  Di'irr  type. 
MORE. 

This  third-class  protected  cruiser,  of  2.800  tons,  had  preliminary 
official  trials  for  the  purpose  of  inuring  the  engine  personnel,  July 

10-12,  1900.  Runs  were  made  at  different  rates  of  speed,  the  last  one 
at  full  power.  Engines  and  boilers  worked  faultlessly.  The  official 
trials  gave  the  following  results: 

Speed  trials  of  Herman  cruiser  Niobe. 

Number  of  trial   

l.i 

2. 

3. 4. 

5. 

Date  of  trial   July  9 

6 

14  feet  1  Inch 

17  feet  3  inches 

8,113 L66.6 

1.  1 

21.6 

July  20 24 

1  i  feet  1  inch 

17  feet  4  inches 
926 

79.  (i 

July  25 

24 

14  feet 
17  feet  S  inches 

1,221 

ST.  2.") 

Aug.  1 

21 

14  feet 

17  feet :» inches 

3,636 
127.25 

Aug.  2-5 
Duration    of  trial, 

hours. 

Draught  forward   

Draught  aft   

72 
14  feet  2  inches 

17  feet  4  inches 

Indicated  horsepower 

Revolutions   4,921 140.3 

Air    pressure    under 

grates,  inches. 

Speed   

0.4 

11.1 
14.10 

2.  42 

12.0 

14.89 

2.13 

17.0 1  J.  68 

1 .  B6 
19.  45 Coal  per  square  foot 

of  grate  per  hour. 

Coal  per  horse-power- 
hour. 

20.  97 

2.01 

iThis  trial  made  with  forced  draft. 
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In  trials  1,  4,  and  5  all  of  the  eight  boilers  were  in  operation.  The 
best  speed  attained  during  her  first  trial  was  22  knots. 

On  August  9  several  trips  were  made  on  the  measured  mile.  The 
results  of  four  runs  on  the  mile  in  Eckernforde  Bay  are  as  follows: 

Indicated  horse-power   
Revolutions   

Speed   knots.. 

8,631 

3,  554 

1,199 166.4 
126. 73 

87.09 
J1.594 17. 048 11.979 

958 
81.03 

11.189 

The  mean  draught  during  these  runs  was,  forward,  14  feet  2  inches; 
aft,  17  feet  4  inches.     Pitch  of  screws,  16.4  feet. 

NYMPHE. 

This  new  "  small  cruiser,"  of  2,800  tons,  carried  out  her  trials  off 
Kiel  in  December,  1900.  With  the  engines  making  158  revolutions, 
and  developing  a  little  over  9,000  i.  h.  p.,  a  speed  of  22.3  knots  was 
attained,  showing  a  vast  improvement  over  the  Gazelle,  the  first  ship 
of  the  class,  whose  maximum  speed  is  only  19  knots.  This  vessel  is 

fitted  Avith  the  Schultz  water-tube  boilers,  and  the  estimated  speed  was 
to  be  21.5  knots. 

On  Januanr  9,  1901,  she  began  an  endurance  trial  at  high  speed, 
which  was  stopped  after  seventy-one  and  one-half  hours  because  of 
fog.  The  mean  results  were  as  follows:  draught  forward,  11  feet  10 

inches;  aft,  16  feet  10  inches;  air  pressure  in  fire  room,  0.7  inch;  rev- 
olutions, 148.9;  i.  h.  p.,  5,624;  speed,  19  knots;  coal  consumption,  2.08 

pounds  per  horse-power-hour. 

TRIAL    REQUIREMENTS    FOR    GERMAN    TORPEDO    BOATS. 

All  German  torpedo  boats  have  their  acceptance  trials  with  a  per- 
sonnel of  naval  machinists  and  firemen,  under  the  command  of  naval 

officers  and  engineers,  on  the  open  sea — "storm  trials"  are  a  special 
feature  included  in  the  requirements — and  with  complete  war  equipment 
in  the  way  of  coal  supply,  boiler  feed-water,  armament,  spare  parts. 
provisions,  etc.  This  means  a  difference  of  several  knots  when  com- 

parisons are  made  with  speeds  of  torpedo  boats  of  other  nations.  The 
principal  trials  required  are  as  follows: 

A  fourteen-hour  coal-consumption  trial,  at  12  knots  speed,  with  c>7 
of  coitl  on  board,  in  which  case  the  coal  consumption  is  not  to 

exceed  881 .  v.'>  pounds  per  hour. 
A  three-hour  forced-draft  trial,  the  torpedo  boai  being  fully  equipped 

and  carrying  sufficient  coal  for  steaming  2,000  miles  at  the  rate  of  L2 
knots  an  hour.     This  run  lakes  place  on  the  open  Baltic  in  calm  weather 
and  a   smooth  sea,  with  a    force  of    wind  of    Less  than  8.      The   distance 

Bteamed  on  this  trip  is  to  be  at  leasl  7<;  miles,  which  corresponds  to  a 
speed  of  26  knot-  an  hour. 
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A  twelve-hour  coal-consumption  trial,  at  the  rate  of  15  knots  an  hour, 
in  which  case  the  coal  consumption  is  not  to  exceed  1,323  pounds  an 
hour. 

A  "storm  trial"  to  test  the  behavior  of  the  torpedo  boat  at  sea. 
Without  detriment  to  either  ship  or  machinery,  the  torpedo  boat  must 

steam  four  hours  on  the  open  sea,  with  a  number  of  revolutions  corre- 
sponding to  15  knots  in  smooth  water,  with  a  force  of  wind  of  7  to 

10  * — at  least  one  of  the  four  hours  against  wind  and  sea.  During-  this 
trip  the  stability  of  the  torpedo  boat  and  its  nautical  qualities  must 
prove  to  be  entirely  satisfactory  under  all  circumstances. 

An  engine-maneuvering  trial,  consisting  of  a  several-hour  forced- 
draft  run  under  constant  engine  maneuvers,  designed  to  test  the 
maneuvering  capabilities  of  the  engines  and  their  stability  under 
sudden  changes,  as,  for  instance,  from  full  speed  ahead  to  full  speed 
astern. 

The  rudder-maneuvering  trial,  for  testing  the  efficiency  and  stability 
of  the  whole  steering  gear,  with  the  helm  in  different  positions,  and 
with  the  engines  going  ahead  as  well  as  astern,  to  determine  the  tactical 
diameter. 

Finally,  trials  are  made  of  the  different  pumps  (steam,  bilge,  feed, 
and  circulating),  the  heating  and  lighting  installations,  etc. 

The  entire  fulfillment  of  these  requirements  is  rigorously  exacted, 
but  so  far  all  the  torpedo  boats  built  at  a  German  yard  (Schichau) 
have  been  able  to  satisfy  them.  Even  the  unitiated  will  understand 

that  a  torpedo  boat  so  tested  can  be  relied  upon  under  all  circum- 
stances and  that  everything  necessary  can  be  confidently  expected  of 

it.  This  circumstance  inspires  the  crew  with  absolute  confidence  in 

their  boat,  a  very  valuable  factor,  to  sa}T  nothing  of  the  fact  that  it 
renders  the  torpedo  weapon  reliable,  which  constitutes  the  true  value 
of  this  class  of  ships. 

HOLLAND. 

NOORP  BRABANT   AM)  (LASS. 

Three  vessels  of  this  class  of  protected  cruisers  of  4,000  tons  had 
their  trials  in  the  fall  of  1899,  the  full  results  of  which  are  given  in 
the  following  table: 

1  That  is  to  say,  according  to  the  international  (Beaufort)  scale,  moderate  gale  to 
whole  gale,  at  a  speed  of  35  to  60  miles  per  hour,  with  a  wind  pressure  of  6.6  to  17.5 
pounds  per  square  foot. 



133 

Trials  of  Noord  Brabant  and  class. 

GELDERLAND,   (OPEN  FIRE-ROOMS). 

Date. 

1899. 

October  12   

6.... 

12.... 

6.... 

September  30 . 

October  14   

September  30 . 
29. 

29. 

Mean 
draught. 

17.75 

17.72 
17.65 

17.68 

18.10 

18.17 

18.24 

18.27 

Revolu- tions. 

137. 76 

135. 11 

133.93 

125.  50 

113. 49 

108. 15 

98.72 
72.  39 

52.24 

I.  H.  P. 
Speed. 

Knots. 

9,867 
20. 047 

9.,  236 

19. 631 

9,024 
19. 383 

7,112 

18. 420 

5,115 
16. 915 

4,280 
16. 000 

3,396 
14. 964 

1,290 
11.474 

597 8.415 

Coal. 

Pounds. 
2.46 

1.65 

1.65 

2.26 

2.29 

2.88 

3.10 
M.26 

Air. 

Inches. 
0. 59-0. 98 

0.39 

0.59-0.98 

0.39 

0.39 

0.  20-0. 68 

0. 29-0.  39 

0. 39-0. 48 

0.  39-0.  78 

Number 

boilers. 

12 
12 

12 

12 

9 

-10 

6 

3 

2 

Dura- 

tion. 

Hours. 

4 

1 

0.5 

7 

4 
28 

4 

4 

4 

NOORD   BRABANT,   (OPEN   FIRE-ROOMS— HOWDEN). 

September   2 , 
16 

7  . 

21 
5 

21. 

5. 

5. 
4. 

4. 

17.  75 
17.78 

17.39 

16.76 

17.75 

17.51 

17.75 

17.  75 

17.84 

17.98 

142. 42 

140.  20 

131.14 
126. 36 

115. 59 

111.46 

100.  98 

94.86 

79.20 

61.24 

10, 067 

20. 078' 

9,  323 
19. 787 

7,455 
18. 660 

6,446 

17. 957 

4,921 
16.608 

4,629 
16. 000 

3,257 
15. 093 

2,758 
14. 106 

1,573 
11. 920 

783 9.  680 

2.16 

2.20 
2.44 

2.68 

2.24 

1.84 

2.  05 

2.05 
2  2.59 :i  3. 18 

1. 77-1. 97 

0. 64-0. 87 

0.39 
0.39 

0.98-1.97 
0.39 
0.39 

0.39 
0.39 

12 

12 

12 
12 

9 

8 

6 

6 

4 

4 

5 

2.5 

8 

4 
30 

2 

2 

4 

4 

UTRECHT,   (CLOSED    FIRE-ROOMS). 

November  15 

2 

October  25  ... 

November  16 

October  25  .. . 

24... 

24... 

142. 47 

129. 62 

112.05 

112.00 

97.62 

69.  24 
51.11 

10,166 
19.  60S 

7, 351 

17.  893 

4,494 
16.110 

4,533 
10. 000 

2,777 
14.079 

996 
10.195 

501 7.  926 

2.19 

2. 15 

2.52 

2.34 
2.70 

3.  S3 

7.40 

1.57-2.96 12 

0.39-1.77 

12 

0.  39-1. 38 9 
0.  98 10 

0:  39-0.  79 6 

0.39-1.38 3 

0.  39 2 

1  Coal  only  main  engines. 

-Con]  exclusive  of  auxiliaries,  1.90  pounds. 
i»Coa]  exclusive  of  auxiliaries,  2.02  pounds. 

Details  of  propellers  <tml  boilers. 

4 

8 

4 
30 

4 

4 

Propellers: 
Diameter   feet 
Pitch   do.. 
Surface   square  feel 

Bollen  (12  Yarrow 
Heating  surface   do.. 
Grate  i  iirface   do.. 

Ratio  of  beai i ne  surface  to  grate  surface   
Weight  of  engines,  boilers,  etc   ton* 

Gelderland, 

13.95 

18.  io 

,,s.  13 

5,  727 
IM 

68.  ii MO  B 

Noord Brabant. 

11.01 
L6.01 
68.  12 

i ... 

..in.  6 

Utrecht. 

18.96 
15.91 

25,  727 

188 
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ASS  AH  AN. 

This  gunboat,  built  at  Fijenord,  had  a  satisfactory  trial  of  her  engines 

in  November,  1900.  With  1.353  i.  h.  p.  she  made  a  speed  of  14 

knots.  The  characteristics  of  the  vessel  are:  leno-th.  ITT  feet;  beam, 
31  feet;  draught.  11  feet  10  inches;  displacement,  810  tons;  armament, 

two  1.1-in.,  two  12-pdr.  and  two  37-millimeter  guns. 
The  results  of  trials  of  three  gunboats  of  this  class  are  given  in  the 

following  table: 

Name. 

Assahan      Sept.    6, 1900 

Do      Sept.    4, 1900 

Do   do   

Koetei      Aug.    8, 1898 

Do      Aug.     6, 1898 

Do   do   

Siboga      Aug.  24, 1898 

Do      Aug.  25, 1898 

Do   '   do   

Ho  u  rs 

4 

4 

4 

4 

4 

4 

4 

4 

4 

225.  00 

180.00 

120.00 

219. 46 

186.  30 

120. 70 

219. 69 

188.45 
120.00 

1,353 845 

225 

1,412 
811 208 

1,395 853 

201 

KllQtS. 

14.000 

12.000 

8.000 

13. 513 
12.340 

8.380 

13.832 

12. 314 

8.  340 

Consump- tion per 
I.  H.  P.  per 

hour. 

Pounds. 

2. 15 
1.96 

3.04 
2.23 

2.29 

2.26 

2.44 2.18 

3.08 

OPHIR. 

On  March  22,  1901,  this  torpedo  boat  had  her  official  trial,  which 

consisted  of  a  three  hours'  full-speed  run  at  the  mouth  of  the  Thames. 
The  mean  speed  attained,  with  a  load  of  30  tons,  was  25.3  knots,  with 

1.5  inches  air  pressure  in  the  tire  room. 

During  the  last  week  in  April,  1901,  an  interesting  trial  was  made 

on  board  the  Ophir  with  a  view  to  testing  Holden\s  system  of  oil  burn- 
ing. A  trial  was  made  with  coal  only,  when  a  speed  of  21.5  knots  was 

obtained  over  a  lengthened  run.  Then  the  oil  burners  were  started 

in  addition  to  the  coal  supply,  which  remained  constant  throughout. 

With  the  oil  and  the  coal  together  the  speed  was  immediately  increased 

2  knots,  i.  e.,  to  26.5  knots.  The  coal  burned  throughout  the  trial  was 

at  the  rate  of  2.800  pounds  per  hour,  and  when  the  oil  was  supple- 
mented the  additional  consumption  of  this  fuel  was  700  pounds  per 

hour  (Borneo  oil).  In  the  Ophir  there  are  two  boilers  of  equal  size, 

and  a  further  trial  was  made,  at  a  slower  speed,  with  oil.  using  one 

boiler,  when  a  speed  of  11  knots  was  readily  obtained  with  a  consump- 
tion of  500  pounds  of  oil  per  hour.  The  great  advantage  of  oil  burning, 

either  alone  or  supplemented  with  coal,  is  that  variations  in  evaporation 

can  be  much  more  rapidly  made  than  when  burning  coal  alone.  The 

tire-room  force  in  larger  installations  can  be  much  reduced. 

PANtiBANtiO. 

On  April  29,  1901,  this  torpedo  boat  ran  her  official  trial  in  the 

presence  of  the   Dutch  authorities.     The   trial  consisted  of  a  three 
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hours'  full-speed  run  at  the  mouth  of  the  Thames.  The  mean  speed 
obtained  with  a  load  of  30  tons  was  25.99  knots,  with  1.5  inches  of  air 

pressure  in  the  lire-rooms. 

ITALY. 

AMMIKAULIO  DI  SAINT  BON. 

Preliminary  trials  of  this  battleship  of  9,800  tons  were  had  off  Spezia 

early  in  January,  1901,  and  gave  satisfaction.  Although  the  fire-room 
force  was  not  trained,  the  engines  developed  9,920  i.  h.  p.  under  nat- 

ural draft,  and  with  96  revolutions  a  speed  of  18  knots  was  attained. 
The  steam  pressure  on  boilers  was  134  pounds,  vacuum  27  inches. 
The  contract  power  was  9,000  i.  h.  p. 

On  May  5,  1901,  she  had  a  preliminary  trial  at  full  power  off  Spezia. 
With  a  steam  pressure  of  155  pounds  in  the  boilers  and  vacuum  of  26 
inches  she  made  101  revolutions  and  a  mean  speed  of  19.2  knots. 
On  May  23.  1901,  she  had  her  official  trial  at  full  power,  forced 

draft.  With  steam  pressure  of  150  pounds  in  the  boilers  she  made 
103.7  revolutions,  developed  14,277  i.  h.  p.,  and  made  a  speed  of 
18.5  knots.  The  maximum  power  attained  was  14,802  i.  h.  p.  The 
contract  called  for  but  13,500  i.  h.  p. 

EMANUELE  FILIBERTO. 

The  trial  of  this  battleship,  of  the  same  class  as  the  preceding,  took 

place  off  Naples  in  September,  1900.  On  the  natural-draft  trial  she 
started  at  8  a.  m.,  and  gradually  increased  the  revolutions  from  35  to 
80  at  10:40  a.  m.,  when  the  trial  really  began.  She  attained  a  mean 
speed  of  18  knots  with  90  revolutions,  and  developed  9,880  i.  h.  p. 
The  engines  worked  very  well  during  the  trial.  The  pressure  at  the 

engines  was.  150  pounds;  high-pressure  receiver,  125  pounds;  inter- 
mediate, 25  pounds:  and  low,  4  pounds,  with  vacuum  of  26  inches. 

The  temperature  in  the  engine  and  boiler-rooms  was  normal  during 
the  trial.  The  contract  required  a  development  of  9,000  i.  h.  p.  In 
the  trial  under  forced  draft,  the  engines  were  speeded  up  from  20  to  so 
revolutions  between  8  a.  m.  and  9:30  a.  in.,  when  the  blowers  were 

started  on  closed  ash-pits,  and  an  air-pressure  of  0.6  inch  maintained. 
At  10  a.  m.  the  trial  commenced,  during  which  the  steam  pressure,  at 

engines  was  kept  at  L50  pounds;  high-pressure  receiver,  L 40  pounds; 
Intermediate,  is  pounds;  and  low,  15  pounds,  with  vacuum  of  26 
inches.      For  two  hours  a  speed  of    Is  knots  was   maintained  with    loo 
revolutions.    The  entire  motive  apparatus  worked  perfectly,  with  no 
signs  of  heating,  and  with  little  vibration,  and  with  the  steam  valves 
wide  open    there    was    no    trouble    in    maintaining    pressure    without 
excessive  forcing.  The  mean  power  developed  was  t4,000  i.  b.  p., 
the  maximum  being  L4,162.  The  contract  called  for  L3,500  i.  b.  p. 

'Idie  maximum  air  pressure  allowed  was  L.6  inches,  hut  it  was  not 
necessai'3  to  go  above  0.6  inch  :tt  any  time. 



136 

GUISEPPE  GAKABALDI. 

This  armored  cruiser  of  7,400  tons  completed  her  acceptance  trials 
in  September,  1900,  off  Genoa. 

On  July  12,  1900,  while  a  preliminary  trial  was  taking  place,  with 

all  of  the  twenty-four  boilers  in  operation,  two  water  tubes  of  steam 
generators  Nos.  13  and  16  burst,  causing  the  death  of  a  coal  passer  and 

wounding  two  other  men.  When  the  necessary  repairs  had  been 

made,  the  preliminary  trials,  interrupted  by  the  bursting  of  the  tubes 

as  aforesaid,  were  successfully  carried  out  on  August  10. 

The  results  of  the  acceptance  trials,  with  natural  and  forced  draft, 

held  respectively  August  17  and  September  7,  are  given  in  the 
following  table: 

Aug.  17. 
Sept. 

Air  pressure   inch . . 

Number  of  boilers  in  operation   

Pressure  at  boilers   pounds. . 

Pressure  at  engines   do   
Duration  of  trial   hours. . 

Average  number  of  revolutions   

Average  horse-power  developed   
Speed   knots.. 

I.  H.  P.  per  square  foot  of  grate  surface   

I.  H.  P.  per  square  foot  of  heating  surface   

Coal  consumption  per  horse-power-hour   pounds. 

24 

176.5 

138-155 
6 

89.3 

9,948 
1(1.2 
9.13 

0.28 
1.95 

0. 2  to  0. 6 

24 
204.3 

138-155 1.50 

106 

14,713 
19.7 

12.95 

0.4 

During  the  trials  at  full  power  the  furnaces  were  charged  in  the 

usual  manner.  As  to  the  development  of  the  maximum  power  attained. 

14,713  i.  h.  p.,  being  about  1,200  more  than  required,  it  may  be  stated 

that  13,500  i.  h.  p.  could  have  been  obtained  with  less  forcing  of  the 

draft.  The  maximum  speed  of  19.  To  could  have  been  exceeded  if, 

for  reasons  independent  of  the  ship,  it  had  been  possible  to  steer  the 
course  better. 

The  bursting1  of  the  two  tubes  in  boilers  13  and  16  may  no  doubt  be 

attributed  to  the  lack  of  experience  on  the  part  of  the  personnel  serv- 
ing the  tires,  who  were  not  sufficiently  skilled  therein  at  the  beginning 

of  the  trials.  The  main  cause  was  that  the  furnaces  of  the  boilers  were 

charged  with  excessive  quantities  of  coal,  which  produced  excessive 

temperatures  on  the  grates,  so  that  the  circulation  in  the  inner  tubes 

was  imperfect,  and  the  tubes  themselves  became  red-hot.  Other  inci- 
dental causes  concurred  to  render  the  explosion  possible,  but  the  main 

reason  was  the  overcharging  of  the  furnaces.  It  is  well  known  that 

water-tube  boilers  of  the  heavy  type,  with  sub-horizontal  tubes,  are 
positively  not  made  to  stand  excessive  forcing  of  the  tires;  to  try  to 
make  them  function  under  such  conditions  means  to  condemn  them 
from  the  outset  to  destruction. 
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YARESE. 

This  armored  cruiser,  a  sister  ship  of  the  Guiseppe  Garabaldi,  had 

her  acceptance  trials  off  Spezia  in  October  and  November,  1900,  with 
the  following  results: 

Date  of  trial   

Duration  of  trial   hours. 

Draft   

Steam  pressure   pounds. 
Revolutions   

I.  H.  P   

Vacuum   inches. 

Speed   knots. 

Coal  per  horse-power-hour   pounds. 

Oct.    20,1900 

6 

Natural. 189 

95.71 

9,479 

18.36 

1.95 

Nov.  27,1900 

3 
Forced. 

201 

105. 6 

13, 885 

26 

20.02 

1.90 

The  Belleville  boilers  and  entire  engine  installation  worked  satisfac- 

torily. The  maximum  power  developed  was  14,200  i.  h.  p.  The  con- 
tract required  13,500  i.  h.  p. 

AGORDAT. 

This  torpedo  cruiser  has  had  her  official  trials,  which  were  entirely 

satisfactory,  the  contract  requirements  being  exceeded  in  both  trials. 

The  first  trial,  February  11,  1901,  was  a  forced-draft  run  of  three 

hours'  duration,  in  which  the  air-pressure  in  the  fire-room  was  not  to 
exceed  3  inches  and  the  engines  were  required  to  develop  not  less  than 

7,500  i.  h.  p.  The  results  were  as  follows:  mean  draught,  9  feet  10 

inches;  displacement,  1,200  tons;  steam  in  boilers,  203  pounds;  at 

engines,  160  pounds;  air-pressure  in  fire-room,  2  to  3  inches;  revolu- 
tions. 232;  i.  h.  p.,  8,550;  speed,  22.2  knots. 

The  final  trial  was  had  on  March  6,  1901,  the  vessel  having  then  been 
out  of  dock  some  five  months,  and  was  a  trial  with  natural  draft  of  six 

hours'  duration.  An  air-pressure  of  not  more  than  0.1  inch  was  per- 
mitted and  the  engines  were  required  to  develop  not  less  than  4,100 

i.  h.  p.  The  following  results  were  obtained:  mean  draught,  10  feet; 

displacement,  1,246  tons;  steam  in  boilers,  169  pounds;  steam  at  engines, 

155  pounds  air-pressure,  0.1  inch;  revolutions,  L90;  i.  h.  p.,  4,070; 

speed,  18. 8 knots;  coal  consumption,  2.05  pounds  per  horse-power-hour- 
The  engine-  were  designed  to  make  250  revolutions  at  maximum 

power,  and  the  maximum  speed  attained  was  over  23  knots. 

DABDO. 

This  torpedo-boat  destroyer,  of  8?0  tons,  on  a  speed  trial  made  a 
maximum  speed  of  32  knots. 

FKKU1A. 

This  torpedo  boal  destroyer, of  320  ton-,  has  hud  satisfactory  -team 

trials.      On  a  two-hours1  run    at    full    power,  with   the  engine*:  making 
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350  revolutions,  she  made  a  mean  speed  of  31.20  knots.  On  a  six 

hours'  run  at  25  knots  speed  the  coal  consumption  was  1.80  pounds  per 
horse-power-hour. 

LAMPO. 

This  torpedo-boat  destroyer,  of  320  tons,  had  a  steam  trial  in  July. 

1900.     With  5,998  i.   h.  p.  and  315  revolutions,  she  averaged  31.17- 
knots.     Previous  to  this  she  is  said  to  have  made  32.1  knots  during  a 
three-hour  trial. 

JAPAN. 

ASAHI. 

This  first-class  battleship  had  her  trials  off  Portsmouth  in  March, 
1900.  On  the  21st  she  had  a  high-speed  coal-consumption  trial,  and 
on  the  23d  a  full-speed  trial,  each  consisting  of  four  runs  over  a  course 
12.25  miles  in  length. 

The  following  were  the  mean  results: 

Date  of  trial   

Steam  in  boilers   pounds. . 

Vacuum   inches. . 

Revolutions  per  minute   

Mean  pressure: 

High   pounds.. 
Intermediate   do  — 

Low   do   
I.  II.  V.: 

High   
Intermediate   

Low   

Total  I.  H.  P   

Collective  I.  H.  P   

Speed   ,.  ..knots. . 

Coal  per  horse-power-hour   pounds. . 

March  21, 1900. March  23. 
L900. 

270 
280 

Starboard. Port. Starboard. 
Port. 

26.  ."i 

25.5 25. 50 

•J."..  60 

100.4 100.5 
108.40 

108.  30 

110.2 107.6 115.21 
1 15.  32 

39 .". 

37.  7 

49.09 
49.69 

17 16.1 20.  93 19.34 

2,  228 
2.170 

2. -His 

■J.:>l»i 

2.  012 

1,944 

J.  737 

2,  340 

3,105 

6,606 

»;.  342 

::>0 

.K.010 

12,917 16,3«»0 

17.; bO 
1\  SO 1 

.  .v.) 

These  trials  were  considered  most  satisfactory,  the  ship  having  a 
mean  draught  of  27  feet  3.5  inches,  and  a  corresponding  displacement 
of  15,310  tons. 

HATSISK. 

This  first-class  battleship,  of  L5,000  tons.  had.  on  December  5.  L900, 

a  six-hours'  trial,  at  four-fifths  power,  during  which  a  speed  of  L8 
knots  was  maintained — the  speed  being  based  on  revolutions. 

On  the  7th  she  had  a  full-power  trial  and  ran  for  three  hours  at  a 
speed  slightly  above  li>  knots,  the  mean  of  four  runs  over  the  measured 
mile  giving  a  speed  of  19.1  knots.  The  mean  power  developed  was 
15,000  i.  h.  p.  During  her  trials  the  boilers  were  fired  by  Japanese 
firemen  belonging  to  the  vessel. 
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IWATE. 

This  armored  cruiser,  of  9,800  tons,  built  at  Elswick,  on  her  trials  in 

February,  1901,  obtained  a  maximum  speed  of  23  knots — a  good  2 
knots  over  the  contract.  The  mean  speed  during  the  trials  was  21.8 
knots. 

PORTUGAL. 

RAIXHA  D'AMELIA. 

This  new  Portuguese  cruiser  had  her  steam  trials  during  the  month 

of  May,  1901,  as  follows:  a  five-hours'  trial  under  natural  draft;  steam 
in  boilers,  161  pounds;  revolutions,  170;  i.  h.  p.,  3,088;  speed,  17.1 

knots;  coal  consumption,  1.41  pounds  per  horse-power-hour.  Later, 

on  a  trial  of  twenty-four  hours'  duration,  she  averaged  162  revolutions 
and  made  a  speed  of  15.75  knots. 

On  a  three-hours'  trial  under  forced  draft,  with  a  steam  pressure  in 
boilers  of  170.7  pounds,  and  200  revolutions,  she  developed  5,396 
i.  h.  p.  and  attained  a  speed  of  20.6  knots,  with  a  coal  consumption  of 

2.1  pounds  per  horse-power-hour. 

RUSSIA. 

PERESVIET. 

The  official  trial  of  this  first-class  battleship,  held  in  October,  1900, 

at  full  power  on  a  six  hours'  trip,  showed  a  mean  speed  by  bearings  of 
19.12  knots. 

On  the  average  of  five  series  of  diagrams  the  indicated  horse- 
power was  as  follows: 

Port  engine: 

High-pressure  cylinder    1,  292. 10 
Intermediate  cylinder    1,  616.  48 

Low-pressure  cylinder    1,  728.  84 

Total    4,  6157.  42 

Starboard  engine,  4,445.11  i.  h.  p.;  mean  number  of  revolutions, 
101.6;  steam  pressure,  143.7  pounds.  Amidships  engine,  4,692.84 

i.  h.  p.  The  total  indicated  horse-power  for  all  three  engines  worked 
out  al  L3,775.37,  or  725  i.  h.  p.  less  than  required  by  the  speci- 

fications. This  is  accounted  for  by  the  !rregular  working  of  the 
boilers,  but  the  engine?  on  the  whole  worked  well,  which  they  did  not 

do  last  year,  there  being  a  heating  of  the  bearings.  The  average 
number  of  revolutions  was  102/  with  139  pounds  pressure  at  the 
engines  and  165  m  the  boilers. 
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SEVASTOPOL. 

The  results  of  the  official  trials  of  this  new  first-class  battleship  dur- 
ing the  summer  of  1900,  being  the  mean  of  six  diagrams,  are  as  follows: 

I.  H.  P.: 

High-pressure  cylinder   
Intermediate  cylinder   

Low-pressure  cylinder   
Total   

Steam  pressure  at  engines   pounds 

Revolutions  per  minute   

Starboard. 
Port. 

1,534.79 1,441.83 

1,555.01 1,515.32 

1,647.06 1,673.56 
4,736.86 

4,630.71 143. 50 143.88 

88.14 84.00 

These  results  give  a  total  indicated  horse-power  for  both  engines  of 
9,367.57,  or  1,232.43  less  than  the  contract  called  for. 

,  IMPEBATOK  NICOLAI  I. 

On  the  trials  of  this  second-class  battleship,  October  30,  1900,  the 
engines  developed  but  5,000  i.  h.  p.,  in  place  of  8,000  contracted  for. 
This  is  attributed  to  the  fact  that  the  heating  surface  of  the  sixteen 
Belleville  boilers  is  too  limited,  and  that,  instead  of  allowing  at  least 

2.5  square  feet  of  heating  surface  to  each  indicated  horse-power,  it 
allows  practically  1.65  square  feet. 

GBOMOTOI. 

This  armored  cruiser  of  12,330  tons  had  a  six  hours'  full-power  trial 
on  October  18,  1900,  with  the  following  results  as  regards  the  indi- 

cated horse-power  developed: 

Engine. 

Steam  at  engine   pounds. 

Revolutions  per  minute   

I.  H.  P.: 

High-pressure  cylinder   
Intermediate  cylinder   

First  low-pressure  cylinder   

Second  low-pressure  cylinder   

Total  for  engine   

Starboard. 

173.30 

124.  -23 

1 .  483.  07 

1 .  779. 1 1 

876.  L6 

918. 20 

Center. 

171.30 
117.68 

Port. 

165 

123 

1 .  506. 05 

1,813.39 917.67 

1,037.43 

1.4S9. 13 

1,801.06 
957.41 

917.41 

5,056.57         5,274.44 

5,165 

This  made  a  grand  total  for  all  the  engines  of  L 5, 496. 01,  or  096.01 
i.  h.  p.  more  than  the  contract.  The  total  heating  surface  of  the 

thirty  boilers  is  17,021  square  feet.  The  amount  of  heating  surface 
that  went  to  each  indicated  horse-power  of  the  engines  shows  the  case 
with  which  the  boilers  can  be  controlled  at  full  speed,  since  they 
worked  without  forced  draft  and  crave  an  excess  of  indicated  horse- 
power  in  the  engines.     The  speed  has  not  been  reported. 
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ASKOLD. 

This  new  Russian  cruiser,  on  a  trial  trip  on  June  4,  1901,  attained 

a  speed  of  22.5  knots. 
VAKYAK. 

This  protected  cruiser  of  6,500  tons  was  laid  down  at  Philadelphia, 
Pa..  October  13,  1898,  and  launched  October  31,  1899.  On  the  28th 

of  July,  1900,  she  had  her  first  official  trial  trip,  which  was  not  com- 

pleted because  of  an  accident  to  her  machinery.  The  trial  was  con- 
sidered very  satisfactory,  though  not  accepted  as  final. 

The  trial  was  made  over  a  10  knot  course  off  Boone  Island,  and  she 

whs  gradually  speeded  up  to  21.6  knots  in  the  midst  of  a  severe  storm 
which  kicked  up  quite  a  sea.  The  maximum  number  of  revolutions 

was  160  per  minute.  Though  the  blowers  were  working  in  the  lire- 
rooms,  the  doors  were  not  closed.  She  was  under  full  power  for 

eight  hours. 

It  was  estimated  by  the  engineers  that  20,000  i.  h.  p.  was  developed. 
The  first  three  runs  over  the  course  the  average  revolutions  were 

100.4,  and  the  average  speed  was  16.12  knots  per  hour.  On  the  fourth 

and  fifth  runs  the  average  revolutions  were  119.73,  and  the  average 

speed  increased  to  19.07  knots.  During  the  sixth  and  seventh  runs 

the  average  revolutions  were  141.1,  and  the  average  speed  21.93  knots. 

During  the  eighth  and  ninth  runs  the  speed  crept  up  slowly,  but 
steadily,  as  the  revolutions  of  the  screws  increased.  The  average 

revolutions  for  the  two  runs  Avere  153.9,  and  the  average  speed  23.71. 

The  eighth  run  was  covered  in  26  minutes  and  15  seconds,  the  screws 

turning  153.5  times  a  minute,  and  in  the  ninth,  when  the  10  miles 
were  reeled  off  in  the  remarkable  time  of  24  minutes  and  22  seconds, 

the  screws  were  turning  154:. 3  times  a  minute.  After  running  seven 

and  a  hull'  hours,  and  while  going  at  a  speed  of  24  knots,  the  high 
pressure  cylinder  of  the  port  engine  was  ruptured,  the  cylinder  head 

breaking.  At  tin;  time  the  steam  pressure  in  boilers  was  245  pounds, 

at  engine  200  pounds.  Fortunately  no  one  was  injured  by  the  acci- 
dent, but  the  trial  had  to  be  suspended. 

The   principal   dimensions  of  the   vessel   are:    length   on  water   line, 

110  feet;  maximum  beam,  52  feet;  draught  ready  for  sea,  L9J  to  30 
feet;  displacement,  6,500  tons. 

She  has  ;)"  NiclauSSe  boilers,  and  90  furnaces  in  the  lire-rooms.      The 

grate  surface  is  1.575  square  feet,  and  heating  surface  62,229  square 

feet.  The  four  smoke  j>i|><'-  rise  90  feet  above  the  grate  bars.  The 
diameters  of  cylinders  are,  high,  40  inches;  intermediate,  62  inches, 

and  two  low   of  68  inches;    length  of  stroke,  '■'>  feet. 
A  matter  of  Importance  la  the  performance  of  the  Niclausse  boilers, 

which  in  generating  steam  and  in  facility  of  firing  exceeded  all  expec 

tations.      The  full  horse  power  required  w;i     easily  produced  under 
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natural  draft,  while  10  per  cent  of  the  furnaces  were  under  process  of 
cleaning  and  hoisting  ashes,  showing  that  the  ship  has  a  wide  margin 

of  excess  of  steam-generating  capacity.  The  average  horse-power 
developed  in  the  run  of  23.7  knots  per  hour  was  about  17,000. 

While  it  is  noted  that  natural  draft  only  was  used,  the  60-inch  fire- 
room  blowers  were  kept  constantly  running,  except  when  some  were 
temporarily  shut  down  in  order  to  hoist  ashes.  This  is  what  might 
be  termed  assisted  draft,  although  there  was  no  air  pressure  in  the 

fire-room,  b}T  gauge. 
Results  of  official  trial. 

[2:03  p.  m.  to  9:30  p.  m.,  July  28,  1900.] 

Starboard. 

M.  E.  P.     I.  H.  P 

Average  high-pressure  cylinder   

Mean-pressure  cylinder   

First  low-pressure  cylinder. . . 

Second  low-pressure  cylinder 

One  engine   

Two  engines   

Revolutions   

Opening  of  throttle   

steam  pressure   pounds. . 
First  receiver   do   

Second  receiver   do   

Third  receiver   do   

Vacuum   

Cut-off  high  pressure   inches.. 

Mean  pressure   

First  low  pressure   

Second  low  pressure   
Steam  to  receiver   

Average  double  strokes  air  pump   

Revolutions  circulating  pump   

Temperature  injection   °F. . 

Temperature  discharge   °F.. 

Temperature  hot  well   °F. . 

Temperature  starting  platform   °F. . 
M ean  speed   knots. . 

Slip   per  cent.. 

Draught    

Displacement   tons. . 

M. 

85.9 

28.2 
12.1 

12.1 

R.  P. 

38.97 

Port. 

M.  E.  P.     I.  H.  P 

3,018 2.373 

1.232 

1,233 

7,864 

84. 

27. 11. 

11. 

M.  R. 37. 

2, 965 
2,  S27 
1,143 

1,195 

7,  631 

15, 495 
152.75 

.15 
230 

190 

56.1 

10.5 

22.  5 

3.25 
.740 
.753 

.709 

Closed. 
14.7 

173 

62 

126 

82.5 
96 

152.  y 
.15 

232.3 

191.3 

51.2 

9.6 

23.3 

4 

.740 

.753 

.709 

Closed. 
13 

190 

62 

122 

97 
28.  6 

15.4 
19  ft.  6. 75  in. 

6,  .300 

FIRE-ROOM   CONDITIONS. 

Two  p.  in.  to 9:25  p.  in.,  July  28,  1900.     Average  pressure  on  all  thirty  boilers,  243.5 
pounds. 

Fires  thin,  about  9  inches  thick.     Firing  good. 

One-half  glass  of  water  carried  on  all  boilers. 

Outside  of  uptake  hot,  between  300  and  400°  F. 
Temperature  of  passage  between  boiler  and  bulkhead,  127°  F. 
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Fire-room,  numbered  from  forward. 

Average  speed  feed    pump,   double   strokes,  per 
minute   

Pressure  at  pump   pounds. . 

steam  pressure   do   

Temperature  of  feed  water  at  pump.  .°F. . 
Number  revolutions  of  blowers   

Air  pressure   

Temperature  of  fire-room  on  floor   °F. '. 
Temperature  of  fire-room  on  gratings. °F. . 

29.25 

289. 37 
249 

81.50 

402. 40 
0 

90.37 

114. 25 

26 

357 243.  43 

83.50 
400. 87 

0 

92.12 
112. 50 

23.87 

378. 12 
248. 015 

396. 43 
0 

98.37 
123 

36.14 
410.  71 

288.  75 
84.  07 

398. 50 
0 

94.28 
134.  87 

28.71 
345. 71 

240. 07 

84.20 

387.37 

0 
103. 87 
157 

BLOWER   CONDITIONS. 

The  motors  ran  well;  no  sparking;  bearings  cool.     Foundations  firm;  no  vibration. 
No.  1  blower  shut  down  from  7:10  p.  m.  to  7:55  p.  m.  to  permit  hoisting  ashes. 
No.  3  and  No.  4,  blowers  shut  down  7:20  p.  m.  for  same  reason. 
No.  9  and  No.  10,  blowers  shut  down  7:35  p.  m.  for  same  reason.     Were  still  shut 

down  when  trial  ended,  9:25  p.  m. 
Boilers  held  steam  well  after  blowers  were  stopped. 
Average  number  of  revolutions  for  sixteen  blowers,  397.44. 
A  thorough  examination  of  the  boilers  after  this  run  showed  no  signs  of  distress. 

On  the  1st  of  October  she  had  a  six-hours'  coal-consumption  trial, 
and  demonstrated  her  ability  to  steam  6,250  miles  at  10  knots  on  her 

full  fuel  supply,  which  is  1,250  miles  in  excess  of  the  contract.  On 

the  4th  of  October  she  had  a  trial  of  twelve  hours'  duration,  dur- 
ing which  she  was  required  to  maintain  a  speed  of  23  knots.  She  was 

run  with  149  revolutions,  and  an  average  speed  of  23.25  knots  was 

maintained  without  difficult}".  The  highest  speed  attained  was  24.2 
knots,  which  was  not  the  highest  possible,  as  she  was  not  forced.  The 
trial  was  under  natural  draft. 

The  speed  was  deduced  from  the  standardization  data  of  the  pro- 
peller, obtained  by  previous  runs  over  a  10  mile  course  in  July,  four 

runs  (two  each  way)  being  made  over  the  course  at  each  of  four  differ- 

ent speeds  far  enough  apart  to  establish  points  for  plotting  a  speed- 
revolution  curve,  and  from  which  the  speed  of  the  final  trial  could  be 
obtained  simply  from  the  revolutions.  The  results  of  these  standard- 

ization runs  were: 

No.  L. — Speed,  10.122  knots;  average  revolutions,  main  engines,  100.2;  i.  h.  p.,  main 

engines,  4,.'i7J. 
No.  2. — Speed,  L9.6  knots;  average  revolutions, main  engines,  no.7;  i.  h.  p.,  main 

engines,  0,075. 

No.  3.— Speed,  21.07  knots;  average  revolutions,  main  engines,  L40.8;  i.  h.  p.,  main 
engines,  12,107. 

So.  1.  Speed,  23.7  knots;  average  revolutions,  main  engines,  L58.4;  i.  n.  p.,  main 
engines,  10,200. 

POBEL. 

On  April  30,  L901,  this  torpedo-boai  destroyer  had  her  official  trial 
at  full  speed,  and  maintained  a  speed  of  27.1   knots  with  300  revolu> 
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tions,  which  was  considered  very  satisfactor}7,  as  the  contract  only- 
called  for  a  speed  of  26  knots. 

OSETR. 

During  the  last  week  in  May,  1901,  this  torpedo-boat  destroyer  had 
her  official  full-speed  trials,  which  were  very  successful.  She  main- 

tained a  speed  of  27.3  knots,  instead  of  26  required  by  the  contract. 

STERLIADE. 

During  the  latter  part  of  May,  1901,  this  torpedo-boat  destroyer, 
built  by  Normand  &  Co.,  for  the  Russian  Government,  had  her  official 
trials,  which  were  very  satisfactory,  the  speed  attained  being  27.381 
knots. 

SWEDEN. 

NIORD. 

The  trials  of  this  battleship  took  place  off  Gottenborg,  on  January 
27,  1899,  in  very  rough  weather,  and  everything  worked  satisfactorily. 

The  mean  draught  of  the  ship  was  15  feet  11  inches. 

During  a  four  hours'  trial,  with  natural  draft,  the  mean  steam  pres- 
sure was  157  pounds;  revolutions,  110.84  per  minute;  i.  h.  p.,  3,768; 

speed,  15,027  knots.  During  a  trial  of  one  hour  and  eighteen  minutes, 
with  forced  draft,  the  mean  steam  pressure  was  158  pounds  per  square 
inch;  air  pressure,  0.6  inch;  revolutions,  120.50  per  minute;  i.  h.  p., 
5,077;  speed,  16.032  knots. 

The  coal  consumption  with  natural  draft  was  1.68  pounds,  and  with 

forced  draft  2.37  pounds  per  horse-power-hour. 
THOR. 

This  vessel,  a  sister  ship  of  the  above,  had  her  trials  about  the  same 
time,  and  they  gave  practically  the  same  results. 

JACOB  BAGGE. 

This  torpedo  cruiser  of  700  tons  had  her  acceptance  trials  during  the 

summer  of  1900,  the  results  of  the  forced-draft  trial  being  as  follows: 
draught  forward,  8  feet  9  inches:  aft,  9  feet:  steam  pressure,  176 

pounds:  air  pressure,  0.8  inch:  revolutions,  '23'2:  i.  h.  p.,  3,973, 
speed,  19.5  knots;  coal  consumption,  1.87  pounds  per  horse-power-hour. 
She  is  fitted  with  four  locomotive  boilers. 

I»S1  LANDER. 

This  torpedo  cruiser  of  700  tons  had  her  trials  in  August.  1900,  with 
satisfactory  results.  The  contract  called  for  4,500  i.  h.  p.  and  20.5 
knots  under  forced  draft.  She  is  titted  with  eight  Yarrow  boilers, 
and  with  natural  draft  made  19.3  knots,  with  2,946  i.  h.  p.     On  the 
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forced-draft  trial  the  results  were  as  follows:  draught  forward,  8  feet 

9  inches:  aft.  8  feet  11  inches:  steam  pressure,  205  pounds;  air  pres- 
sure, 1A  inches:  revolutions.  260;  i.  h.  p.,  4,775;  speed,  20.7  knots; 

coal  consumption.  2.35  pounds  per  horse-power-hour. 
She  was  constructed  at  the  Bergsund  Works,  at  Stockholm. 

BL1XT   AM)   CLASS. 

BLIXT,   BKIS,    METEOR,   OKKAN,   STJERNA,   AND    VIND. 

These  vessels  have  two  water-tube  boilers  each.  During  trial  trips 
on  the  measured  mile  the  Blixt,  with  a  draught  of  3^  feet  forward 

and  6.65  feet  aft  and  a  displacement  of  77  tons,  made  23.545  knots 

with  forced  draft,  with  a  steam  pressure  of  20-1  pounds,  and  air  pres- 
sure of  1.7  inches  in  the  forward  fire  room  and  2  inches  in  the  after  fire 

room.  375  revolutions  per  minute,  and  1,225  i.  h.  p. 

With  a  draught  of  5.4  feet  forward  and  7  feet  aft,  and  a  displace- 
ment of  94  tons,  the  results  were  as  follows:  Steam  pressure,  203 

pounds:  air  pressure,  forward,  1.6  inches,  aft,  1.7  inches;  revolutions, 
365;  i.  h.  p..  1,217. 

The  slowest  speed  was  an  average  of  21.013  knots  during  a  trial  trip 

of  two  hours'  duration. 

The  best  speed  of  the  six  torpedo  boats  wTas  made  by  the  Bris, 
namely.  24. IS  knots  average  on  two  runs,  with  24.33  knots  one  way 
and  24.03  the  other. 

With  natural  draft  these  boats  can  attain  a  speed  of  about  18  knots 

with  both  boilers  and  of  14.5  knots  with  only  one  boiler  in  operation. 

The  coal  consumption,  with  the  vessels  fully  equipped,  is  shown  in 

the  following  table: 

Speed. 
1.  II.  P. 

Coal  per 

horsepower 

per  hour. 

Number  of 
boilers  in 

operation. 

Knots. Pounds. 

10.02 70 6.61 2 

11. til 124 3.04 l 

14.58 278 

•1.  15 

l 

1*.  if) 766 

2.  T, 

2 

21.0] 
1,217 

3.8] 2 

TURKEY. 

V    \MI   II. 

These  torpedo- boal  destroyers,  constructed  by  Messrs.  A.nsaldo,  of 
Genoa,  on  their  trial  trips  developed  2,400  i.  h.  p.,  and  maintained 

speeds  of  27.1  and  27.  I  knots,  respectively.  The  designed  speed  was 
26  knot Ml 

L0 
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They  left  Genoa  for  Constantinople  May  6,  1901.  They  were  ready 
for  delivery  in  March,  1901,  but  were  withheld  until  the  Turkish 
Government  should  have  paid  for  them.  Positive  information  as  to 
the  payment  for  the  boats  has  not  been  received,  but  it  is  presumed 
that  payment  has  been  made. 

The  dimensions  of  the  boats  are:  length  between  perpendiculars, 
159  feet  1  inch;  length  over  all,  165  feet  7  inches;  beam,  18  feet  (3 
inches;  mean  draught,  4  feet;  displacement,  145  tons;  bunker  capacity. 
60  tons;  radius  of  action  at  14  knots.  2,000  miles. 

The  armament  consists  of  two  R.  F.  guns  and  two  torpedo  tube-. 



Section  IV. 

RECONSTRUCTION  OF  OLD  SHIPS. 

ENGLAND. 

TORPEDO   GUNBOATS. 

The  torpedo  gunboats  Circe,  Gossamer,  Jason,  and  Niger,  built  in 

1892,  are  to  be  fitted  with  new  engines  and  boilers.  They  are  at 

present  fitted  with  engines  of  3,500  i.  h.  p.  and  locomotive  boilers. 

Water-tube  boilers  of  small-tube  type  are  to  be  fitted  and  are  to  be  asso- 

ciated with  light,  quick-running  engines,  estimated  to  develop  6,000 
i.  h.  p. 

The  Skipjack  was  recently  fitted  with  new  engines  and  small-tube 
water-tube  boilers,  with  most  successful  results,  her  engines  indicating 
upward  of  6,000  i.  h.  p.,  while  her  speed  was  increased  from  17.5 
knots  to  just  above  20  knots. 

FRANCE. 

DEVASTATION. 

The  reconstruction  of  this  old  battleship  has  been  completed  during 

the  year,  and  has  affected  the  hull,  armament,  engines  and  boilers  of 
the  ship. 

To  lighten  the  hull  the  armor  has  been  replaced  by  thinner  plates 

of  the  same  efficiency  as  the  old  and  part  of  the  superstructure  has  been 

removed.  The  result  is  that  the  water-line  protection,  formerly  very 
imperfect,  since  it  was  too  much  submerged,  is  very  much  improved. 

The  total  decrease  in  displacement  is  about  200  tons.  A  cofferdam 
wu>  fitted  on  the  lower  deck. 

The  new  armament,  it  is  now  stated,  will  consist  of  foui'  lO.S-in. 
'Jim-,  latest  model,  in  battery  behind  stout  shields  of  modern  steel; 

two  9.6-in.  guns,  latest  model,  in  barbettes  behind  shields  on  the 
Upper  deck  above  the  buttery,  and  four  4-in.,two  forward  and  two 

:tlt.  The  ten  4-in.  substituted  for  six  5.5-in.  some  time  ago  will 
remain.  .  The  result  is — 

ori^iiiiii  armament. 

Four  12.6  in.  (old  coast  gun) 
i  10.8  in.  (model   1880)  .. 

n.  |  model  I     I 

Suggested 

Eighl  L0.8  in.  (old  model).. 
Ten  I  in.  (model   1892)   

New  armament. 

Pour  L0.8  in.  (model 
Two 9.4  in  |  model  i 
Fourteen  i  In.  I  model  181W  I. 

I  I, 
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The  penetrations  of  the  new  heavy  guns  tire  far  better  than  the  old, 

but  the  shells  are,  of  course,  smaller.  There  is  a  big  difference  in 
the  rate  of  fire. 

The  old  engines  have  been  replaced  by  triple-expansion  engines, 
and  a  speed  of  15.5  knots  is  anticipated.  The  old  cylindrical  boilers 
have  been  replaced  by  Belleville  boilers. 

F01O1IDABLE. 

This  first-class  battleship  has  been  reconstructed  at  Lorient.  She 
was  launched  April  16,  18S5. 

Her  dimensions  are:  length  between  perpendiculars.  321.5  feet: 

length  over  all,  343  feet;  beam.  70  feet;  mean  draught.  27  feet  2 

inches;  projection  of  spur.  1^  feet:  load  displacement,  11,900  tons. 
The  hull  is  entirely  of  steel.  The  belt  is  of  plates  varying  from 

10  inches  forward  to  6  inches  aft.  and  amidships  of  a  thickness  of  16 

inches,  and  of  widths,  respectively,  of  11.5,  6.iJ5.  and  8  feet.  The 

protective  deck  has  a  thickness  of  ±  inches.  The  turrets  have  16  inch 
armor. 

The  14.5-in.  guns  amidships  have  been  replaced  by  four  6.5-in.  guns 
in  two  armored  casemates,  and  those  in  the  forward  and  after  turrets 

have  been  replaced  by  10.8-in.  guns  of  4<>  calibers. 
The  after  military  mast  has  been  removed  and  replaced  by  a  signal 

mast,  and  bilge  keels  have  been  supplied  to  suppress  rolling  motion. 

HOCHE. 

This  battleship  has  been  recently  reconstructed  almost  throughout, 

and  has  had  steam  trials  which  show  she  has  been  improved  in  speed 

and  facilities  for  changes  of  speed,  owing  to  new  boilers. 
As  originally  built,  she  had  her  armor  belt  entirely  submerged, and 

was  known  as  tin1  submarine  battleship.  Now  the  top  of  the  belt  - 
fulhT  2  feet  above  the  water-line. 

All  the  superstructures  have  been  removed,  and  she  has  now  but  one 

military  mast  and  a  signal  mast,  and  the  military  top  i-  trapezoidal  in 

shape  instead  of  circular.  All  wood  has  been  removed  as  far  a-  possi- 
ble and  replaced  with  corrugated  steel  plates. 

The  dimensions  are:  length,  395  feet;  beam,  66  feet;  mean  draught. 

27  feet:  displacement.  L0,500  tons. 

The  armor  belt  goes  from  bow  to  stern,  and  is  of  the  following 

thicknesses:  Forward.  15.75  inches;  amidships,  L7.75 inches;  aft.  L3.75 

inches.  The  protective  deck  is  3  inches  thick,  and  the  turrets  L5.75 
inches  thick. 

The  turret  guns  remain  the  same.  The  eight  5.5-in.  guns  have 
been  placed  in  two  groups  just  abaft  the  forward  turret,  and  forward 
of  the  after  turret,  in  the  superstructure.  Two  of  each  group  are  on 
the  main  deck,  one  on  either  side,  and  two  on  the  deck  above,  just  over 
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them.     Four  65-millimeter  guns  are  placed  on  bridges  just  above  the 

guns  last  mentioned. 

The  engines  have  been  replaced  by  triple-expansion  engines  of 
10,800  i.  h.  p.,  and  the  old  cylindrical  boilers  by  Belleville  boilers. 

The  dynamos  have  been  replaced  by  others  of  double  the  capacity. 

The  speed  is  now  16  knots,  and  radius  of  action  1,000  miles. 

'BEQUIN. 

In  consequence  of  unexpected  delays,  the  work  on  board  the  coast- 
defense  battleship  Hequin,  which  has  been  undergoing  reconstruction, 

did  not  proceed  as  rapidly  as  was  expected.  She  was,  however,  placed 
in  commission  with  a  reduced  complement  on  May  15,  1901,  for  her 

trials  after  reconstruction.  The  Requin,  which  is  one  of  a  class  of 

coast-defense  ships  of  7,800  tons,  built  some  fifteen  }Tears  ago,  had  a 
steel  water-line  belt  of  the  enormous  maximum  thickness  of  19.5 

inches,  while  she  carried  two  16.5-in.  guns,  as  her  heavy  armament, 
in  barbettes  protected  by  IT  inch  armor,  one  forward  and  one  aft. 

When  fitted  up  with  coal  and  stores  the  belt  in  all  these  ships  was 

below  the  water.  Some  of  the  armor  has  now  been  removed,  two 

10.8-in.  guns  in  closed  turrets  have  been  substituted  for  the  16.5-in., 
and  the  armor  on  the  new  turrets  reduced  to  9  inches;  altogether 
the  ship  has  been  lightened  to  the  extent  of  over  600  tons,  and  it  is 

hoped  now  that  at  load  draught  the  upper  edge  of  the  belt  will  be  at 
least  18  inches  above  water.  Niclausse  boilers  have  been  substituted 

for  her  old  cylindrical  ones,  all  superfluous  wood  fittings  have  been 

removed  and  steel  decks  supplied.  The  expense  of  reconstruction  will 

exceed  2,000,000  francs  ($386,000). 

GERMANY. 

HAGEN. 

This  coast-defense  ironclad,  one  of  the  eight  ships  of  the  Siegfried 
class,  bas  been  reconstructed  and  the  work  completed  during  the  past 
year.  She  has  been  lengthened  by  separating  the  two  ends  of  the  ves- 

sel and  building  in  a  new  section,  and  has  received  new  boilers  and 

engines  and  changes  in  armament  and  protection.  The  reconstruction 

having  been  successful  in  the  case  of  this  vessel,  tin-  same  treatment  is 
to  be  applied  to  the  Other  vessels  of  the  same  class. 

The  trials  of  the  Uagen  have  shown  that  the  advantages  sought  to 

be  gained  by  the  Lengthening  of  the  ship  have  been  fully  realized. 

The  coal  capacity  of  the  Hdgen,  which  before  the  reconstruction 
was  220  tons  in  bunkers  and  could  be  increased  to  320  tons  by  carrying 
100  tons  of  coal  in  sacks,  is  now  580  tons,  which  can   all    be  stowed    in 

bunkers.     The  ship's  radius  of  action  at  L0  knots'  -peed  has  therefore 
been  increased  from  2,000  mileH  to  3,500  miles,  and  can  probablj  be 
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still  further  increased  when  oil  is  used  as  fuel.  In  this  connection 

it  should  he  noted  that  the  computation  of  the  radius  of  action  is  not 

based  on  the  coal  consumption  usually  assumed  in  technical  publica- 
tions, namely,  about  2.2  pounds  per  unit  of  power  per  hour,  but  on 

the  comparatively  high  consumption  of  3.3  per  unit  of  power  per 
hour,  wherein  ample  allowance  is  made  for  the  many  needs  of  the 

ship  in  the  way  of  water  supply,  lighting,  operation  of  auxiliary 

engines,  as  also  for  lessening  the  boiler  efficiency  as  a  result  of  clog- 
ging of  the  tubes. 

Before  the  reconstruction  the  Hagen,  with  her  locomotive  boilers. 

with  an  air  pressure  of  1.8  inches,  water  column,  had  a  maximum 

efficiency  of  Ld4:?>  i.  h.  p..  and  a  speed  of  11.85  knots.  With  her 

Thornvcroft  boilers  the  maximum  efficiency,  with  an  air  pressure  of 

0.8  inch  water  column,  is  now  5.250  i.  h.  p..  and  the  speed  with  5.000 

i.  h.  p.  is  15  knots. 

The  speed  measurements  made  during  the  trials  demonstrated  that 

the  lengthening  of  the  ship  has  had  a  favorable  influence  upon  the 

speed  conditions  at  full  power,  since  the  wave-forming  resistance  has 
been  decreased.  At  mean  speed  (10  to  1±  knots)  a  somewhat  higher 

engine  efficiency  is  required  than  formerly,  which  fact  may  be  attrib- 
uted to  the  influence  of  the  increased  frictional  resistance  due  to  the 

lengthening. 

The  maneuvering  capabilities  of  the  ship  have  undergone  but  little 

change.  The  tactical  diameter,  which  before  the  reconstruction,  at  12 

knots  speed  with  both  screws  ahead,  was  400  yards,  is  now  432  yards, 

or  32  yards  more. 

The  stability  trials  have  shown  that  the  stability  of  the  ship  lias 

been  improved  to  such  a  degree  that  it  has  become  admissible  to  rein- 

force the  former  12  inch  turrets  of  the  9.1-in.  guns. 
In  addition  to  the  foregoing,  the  following  improvements  have  been 

realized  through  the  lengthening  of  the  ship: 

The  armament  has  been  increased  by  two  3.1-in.  II.  F.  guns  and 
six  37-millimeter  machine  guns. 

The  forward  signal  mast  has  been  replaced  by  a  military  mast,  as 

was  also  done  in  the  cases  of  the  Odin  and  Aegir,  and  the  fighting  top 

has  been  armed  with  two  37-millimeter  machine  guns. 
The  two  11-in.  above-water  broadside  launching  tubes  have  been 

removed  and  replaced  by  18-in.  submerged  broadside  tubes.  The  14-in. 
above-water  stern  tube  has  been  replaced  by  an  18-in.  armored  tube. 

The  3. 1  inch  steel  conning  tower  has  been  replaced  by  a  7  inch  face- 
hardened,  nickel-steel  conning  tower. 

Moreover,  through  the  skillful  appointments  of  the  living  quarters, 

the  superior  arrangements  of  the  ventilation  and  lighting,  etc..  the 
ship  has  been  rendered  considerably  more  habitable. 
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The  following  comparative  table  will  show  in  a  comprehensive  man- 
ner the  changes  resulting  from  the  reconstruction  of  the  ship: 

Before  reconstruction. 

..  ngth  between  perpendiculars. . .    239.5  feet   
p.ztreme  breadth      49  feet   

Viean  draught      17.50  feet   

i)  ̂ placement      3,500  tons   

Armament   |  Three  9.4-in.  guns,  eight  3.4-in. 
R.  F.  guns,  six  8-millimeter 
automatic  guns. 

Torpedo  armament      Onel4-in.  submerged  bow  tube, 
two  14-in.  above-water  broad- 

side tubes,  one  14-in.  above- 
water  stern  tube. 

After  reconstruction. 

Conning  tower. 

Rigging   
Maximum  engine  efficiency. 

Speed  with  above  efficiency  . 

Boilers   "   
.Smoke-pipes   
Bunker  capacity   

Complement   

Supply  of  provisions   

3.1  inch  steel 

1  signal  mast 

4,545 1.  H.  P.. 
14.85  knots... 

4  locomotive. 

1   

220  tons   
276  men   

For  4  weeks 

267  feet. 

49.20  feet. 
17.50  feet. 

4, 114  tons. 
Three  9.4-in.  guns,  ten  3.4-in. 

R.  F.  guns,  six  37-millimeter 

machine  guns,  four  8-milli- 
meter automatic  guns. 

One  14-in.  submerged  bow  tube, 

two  18-in.  submerged  broad- 

side tubes,  one  18-in.  above- 
water  stern  tube,  armored. 

7  inch  face-hardened  nickel- 
steel. 

1  military  mast. 

5, 250  I.  H.  P. 
15  knots. 

8  Thornycroft. 
2. 
580  tons. 
297  men. 

For  6  weeks. 

PORTUGAL. 

VASCO  DA  (JAMA. 

This  old  coast-defense  vessel  has  been  thoroughly  overhauled  and 

modernized.  She  has  been  fitted  with  water-tube  boilers  in  separate 
compartments,  with  additional  coal  protection,  and  has  received  a  new 

armament,  consisting  of  four  8-in.  R.  F.  guns  in  8  inch  turrets,  four 

4.7-in.  K.  F.  guns — one  forward,  one  aft,  and  two  on  the  sides — eight 

o-pdr.  semi-automatic  guns,  and  two  1-pdr.  automatic  guns.  She  has 
also  been  fitted  with  two  submerged  torpedo-launching  tubes. 

RUSSIA. 

EBH1CK. 

A  difficult  and  important  piece  <>f  work  in  the  shipbuilding  line  was 

completed  on  tin*  Tyne  in  November,  L900.  This  was  the  reconstruc- 
tion of  the  ice-breaking  steamer  Ermack  for  the  Russian  Government. 

Powerful  as  this  vessel  proved  herself  in  attacking  the  field  icein 
the  Baltic  and  in  the  Kara  Sea,  it    was    found    by  experience   that   she 

would  be  better  without  the  forward  propeller  and  the  machinery  that 

was  lilted  in  her  stem.     Consequently  she  was  taken  to  the  Tyne  and 
filled  with  a  new  bow  a>  well  OS  lengthened  sonic   L5  feet. 
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The  first  stages  of  the  operation  were  to  eut  away  as  much  of  the  old 
bow  as  was  possible  without  docking  the  ship,  and  the  building  of  a 
new  bow.  This  was  built  on  shore  and  launched  in  September,  1900. 
It  was  very  strongly  built,  with  double  plates,  and  frames  quite  close 
together,  but  as  its  form  was  such  that  without  extraneous  buoyancy 

it  would  not  have  sufficient  stability  to  maintain  it  in  an  upright  posi- 
tion, a  steel  pontoon  was  built  and  securely  riveted  to  the  sides  of  the 

bow,  extending  under  its  whole  length.  Ballast  was  carefully  placed 
so  as  to  prevent  any  tendency  of  the  bow  to  tip  during  the  launching, 
and  special  precautions  as  to  shoring  and  timbering  were  carried  out. 
The  curious  looking  structure  went  into  the  water  without  difficulty 
and  floated  within  an  inch  of  the  calculated  draught.  The  length  of 
the  new  bow  was  75  feet  and  its  launching  weight  500  tons. 

On  October  1,  1900,  the  ship  and  the  new  bow  were  floated  into  a 
dock  and  settled  on  the  blocks.  The  remainder  of  the  old  bow  was  cut 

away  and  the  new  bow  adjusted  and  connected.  This  was  successfully 
completed,  the  pontoon  cut  away,  and  the  ship  left  the  dock  15  feet 
longer  than  before  and  vastly  stronger  in  the  stem.  She  was  engaged 
during  the  past  winter  in  keeping  open  the  Russian  Baltic  ports. 



Section  V, 

SHEATHING  OF  SHIPS. 

ENGLAND. 

There  has  been  much  discussion  in  regard  to  the  sheathing  of  ships 

in  recent  years,  and  the  following  notes  will  be  of  interest  as  showing 

the  trend  of  opinion  abroad. 

The  practice  of  sheathing  war  vesseis  with  wood  and  copper,  which 

had  in  recent  years  become  so  common,  was  intended  primarily  to 
enable  the  vessels  to  have  continued  cleanness  of  bottom,  and  thus 

maintain  a  minimum  resistance  to  propulsion,  even  though  they  had  to 

keep  the  sea  for  long  periods  and  were  for  years  on  foreign  stations 

where  there  was  no  suitable  dry-docking  accommodation  and  in  waters 
where  they  were  exposed  to  very  rapid  fouling. 

Another  advantage  claimed  for  sheathing  war  vessels  is  that  the  wood 

planking  outside  a  steel  skin  adds  to  its  capability  of  taking  hard  rubs; 

and  thus  we  find  about  six  years  ago  Sir  William  White  stating:  "For 
many  of  the  services  which  have  to  be  performed  by  the  smaller 

classes  of  H.  M.  ships,  it  is  most  desirable  to  have  a  stout  wood  bottom 

protected  by  copper.  Bare  thin  iron  or  steel  plating  is  unsuitable, 
under  such  conditions,  both  to  withstand  the  shocks  of  grounding  and 

the  risk  of  serious  and  rapid  corrosion  in  tropical  waters  containing 

large  quantities  of  vegetable  matter;"  and.  he  pointed  out,  "that 
while  formerly  such  small  vessels  were  of  composite  construction, 

now  sheathed  vessels  were  employed." 
The  practice  of  sheathing  the  bottoms  of  vessels  is,  however,  not 

without  serious  drawbacks,  foremost  among  which  is  the  greatly 
increased  cost;   hut  this,  if  the  sheathing  was  in  every  way  satisfactory, 

would  he  of  minor  importance,  and  would  he  possibly  almost  neutral- 
ized by  the  Lessened  expenditure  of  fuel  in  maintaining  a  high  speed, 

and  by  the  saving  effected  by  less  frequent  docking  and  cleaning.     In 
bygone   years   the   adoption    of   iron    holts    in    fastening  the  sheathing 

resulted  in  their  rapid  deterioration,  owing  to  galvanic  action,  hut 

now  it  is  usual  to  adopt  bolts  of  naval  brass;  and  as  long  as  these  metal 

bolts  can  be  kept  perfectly  water  tight,  and  the  salt  water  prevented 

from  getting  into  contact  with  the  sted  plating  and  framing,  all  is 
well.  This  desirable  condition  is,  however,  not  always  maintained, 

and,  owing  io  ihc  failure  to  absolutely  exclude  sen  water,  in  some 
I..:; 
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cases  the  steel  plating-  has  been  badly  attacked,  while  in  other  instances 
the  fitting  of  the  sea  valves  and  other  connections  have  been  seriously 

damaged.  During  August,  li)(  10,  H.  M.  cruiser  Ariadne  was  found  to  be 
leaking  at  her  moorings  at  Portsmouth,  and  it  was  assumed  that  a 

Kingston  valve  had  been  left  open,  but  after  the  vessel  was  dry-docked 
it  was  ascertained  that  the  corrosion  of  the  bolts  both  inside  and  out- 

side the  hull  had  been  so  extensive  that  the  mounting  of  one  of  the 

under- water  tittings  had  fallen  off,  allowing  a  great  inrush  of  water. 
The  corrosion  of  the  outer  bolts  of  H.  M.  cruiser  Spartiate,  a  sister 

vessel,  had  previously  been  detected,  and  on  further  examination  it 

was  found  that  the  inner  bolts  had  also  been  corroded.  Similar  expe- 

riences have  occurred  in  foreign  war  vessels  which  have  wood  and  cop- 
per sheathing,  and  it  is  said  that  the  Russian  admiralty  is  dispensing 

with  wood  and  copper  sheathing  in  vessels  now  being  built,  although 

in  the  new  coast-defense  ironclad  General  Admiral  Apraksin,  now 
under  construction,  the  bottom  will  be  wood  sheathed  but  covered 

with  steel  instead  of  copper  sheets. 
There  is  another  objection  to  the  use  of  copper  sheathing  which 

appears  to  be  well  grounded,  viz,  its  injurious  effect  on  vessels 

which  are  not  so  sheathed,  owing  to  a  galvanic  current  being  set  up 

and  severe  corrosion  ensuing  in  the  unsheathed  vessel.  Such  an  expe- 
rience, it  is  stated,  recently  occurred  to  a  steel  vessel  of  the  Italian 

navy  moored  to  the  same  buoy  witli  a  copper-sheathed  vessel,  and  a 
similar  occurrence  is  reported  from  Kronstadt. 

Undoubtedly  the  great  reason  for  using  copper  sheathing  is  because 

of  its  anti-fouling  qualities,  but  even  in  this  respect  its  efficacy  is  being 
questioned,  and  apparently  not  without  reason.  According  to  the 

Kronstadt  Vestnik,  the  Russian  first-class  cruiser  Parnyat  Azova, 

which  had  a  copper-sheathed  bottom,  always  showed  on  dry-docking 
at  Vladivostock  a  very  foul  bottom,  whereas  other  ships  not  copper 

sheathed,  but  coated  with  an  anti-fouling  composition  showed  much  less 
marine  growth,  although  both  classes  of  vessels  were  stationed  in  the 

same  waters.  It  also  appcai-s  that  a  few  years  ago.  probably  owing  to 
the  experience  just  related,  it  was  decided  to  coat  a  few  square  yards 

on  the  bottom  of  the  cruiser  Pamyat  Azova  with  Holzapfel's  anti-foul- 
ing composition,  and  when  in  the  following  year  the  vessel  was  again 

dry-docked  the  composition  was  perfectly  clean.  This  trial  has  been 
repeated  on  a  larger  scale,  and  should  it  again  prove  successful,  as  is 

probable,  the  question  arises.  Why  continue  at  such  an  enormous  expense 

to  apply  wood  and  copper  sheathing  %  It  must  be  remembered  that  in 

recent  years  there  have  been  great  advances  made  in  the  manufacture 

of  anti-fouling  compositions,  the  skill  of  the  most  eminent  chemists 
having  been  requisitioned  to  secure  improved  mixtures, and  it  is  only 

reasonable  to  anticipate  that  a  composition  can  be  manufactured  with 

at  least  as  effective  anti-fouling  qualities  as  copper  sheathing. 
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Commenting  on  the  fact  that  in  recent  discussions  in  Parliament 

regarding  the  cost  of  the  new  royal  }^acht  Victor! a  and  Albert,  no 
question  was  raised  as  to  why  she  was  sheathed,  an  official  of  the 
Devonport  dockyard  writes  as  follows: 

The  question  of  the  sheathing  of  the  royal  yacht,  however,  is  a  small  one  compared 
with  the  fleet  as  a  whole.  A  great  number  of  oar  cruiseis  are  sheathed,  as  well  as  a 

larger  number  of  smaller  ones,  thus  increasing  their  initial  cost  and  sacrificing  at 
least  half  a  knot  in  speed.  Is  this  necessary  or  expedient?  The  number  of  our 

docks  abroad  is  increasing,  and  very  soon  there  will  be  ample  facilities  for  docking 

ships  on  all  stations,  and  stations  where  there  are  no  docks  are  patrolled  only  by 

small  ships.  Except  in  the  case  of  these  small  ships  there  is  absolutely  no  reason 

why  the  whole  of  our  ships  could  not  be  docked  once  in  six  months,  or  even  oftener, 

without  unduly  interfering  with  dockyard  or  ship  work.  The  operation  could  easily 

be  performed  in  two  or  three  days,  or  in  a  much  shorter  time  in  cases  of  emergency. 
The  cost  of  docking  and  of  the  composition  applied  would  be  more  than  covered  by  the 

saving  in  coal  burned  in  steaming,  the  ship  would  maintain  her  speed  better  and 
have  a  larger  radius  of  action.  With  this  increase  in  docking  facilities  the  necessity 

for  sheathing  ships  as  a  protection  from  corrosion  diminishes  to  a  vanishing  point. 

To  sheathe  a  ship  with  copper  for  its  anti-fouling  properties  alone  is  not  only  not 
worth  the  initial  outlay,  but  really  results  in  a  great  waste  of  money  for  extra  coal 

burned  and  also  a  great  loss  in  efficiency.  On  stations  where  there  are  docks  it  is  the 

custom  for  sheathed  ships  to  be  docked  once  a  year.  At  the  end  of  the  year,  how- 
ever, the  bottom  of  such  a  ship  will  be  found  to  be  in  a  worse  state  than  the  bottom 

of  an  unsheathed  ship  which  is  docked  every  six  months,  in  spite  of  the  anti-fouling 
properties  of  copper.  Where  there  is  only  a  little  weed  on  the  latter  ship,  the 
former  will  be  found  covered  with  minute  shells  of  various  organisms  and  embryo 

barnacles.  Consult  the  log  of  the  sheathed  ship  and  the  engine-room  register,  and 

compare  the  vessel's  speed  at  the  beginning  and  the  end  of  the  year,  and  the  result 
is  startling.  Again,  compare  these  results  with  the  performances  of  a  sister  vessel, 

which  (being  unsheathed)  is  docked  every  six  months,  and  the  result  is  still  more 
startling. 

The  second-class  cruiseis  of  the  Cambrian  class,  which  are  all  sheathed,  have 
experienced  a  reduction  in  speed  from  18^  knots  to  1(>2  knots,  and  even  more  in  a 

year,  while  the  increase  in  coal  expenditure  amounts  to  tons  per  diem.  The  Diadt hi 

class  shows  a  similar  falling  off  in  speed.  The  anti-fouling  properties  of  copper  pre- 
suppose that  it  is  originally  clean  and  smooth  on  Leaving  dock;  this  may  be  the  case 

on  first  leaving  the  dockyard,  but  unfortunately  it  is  not  always  the  case  dining  peri- 

odical dockings  of  a  ship's  com  mission.     We  have  reason  to  believe  that  the  Admiralty 
are  beginning  to  doubt  or  are  not  satisfied  with  the  superior  anti-fouling  qualities  of 
copper,  because  at  the  present  time  and  for  the  past  two  or  three  years  they  have 

been  experimenting  with  a  composition  for  coating  copper-bottomed  ships.  Why 
should  it  be  necessary  to  go  to  the  expense  of  coating  sheathed  ships  with  anti-fouling 
composition  if  copper  is  really  as  effective  as  is  believed?    As  a  matter  of  tact,  we  are 

of  the  opinion  that  the  necessity  lor  coating  sheathed  ships  does  not  arise  from  a  mis- 
taken idea  of   the   merits  of   copper,  but    the   reason    maybe   traced    to   the  tact  that 

insufficienl  attention  is  paid  to  the  cleaning  of  ships'  bottoms  while  in  commission. 
The  usual  plan  16  to  scrub  down  as  the  water  is  pumped   out  of  the  dock,  and  this  is 

probably  good  enough  for  a  six  mouths'  docking,  when  then- is  a  Little  more  than 
weed  on  the  ship.  The  scrubbing  is  done  by  the  ship's  crew,  and  when,  later  on,  tin' 
dockyard  painters  come  along  to  put  the  composition  on,  the)  remove  an j  roughness 

that  may  be  lef  1  before  applying  it.  With  a  sheathed  ship,  however,  which  i-  not 

to  be  painted,  tin-  scrubbing  as  the  water  i,-  pumped  out,  ;ts  a  general  tide,  has  to  be 
sufficient.     As  there  is   no  composition  to  he  applied, the  immediate  m(<     n\  for 
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making  the  ship's  bottom  absolutely  smooth  is  probably  not  taken  into  account,  and 
the  consequence  is  that  a  rough  surface  is  formed  by  myriads  of  minute  shells,  which 

remains  as  a  nucleus  for  future  growth.  Cleaning  a  ship's  bottom  ought  not  to  be 
treated  as  an  evolution  to  be  performed  as  quickly  as  possible,  but  the  chances  are 

that  the  work  being  altogether  outside  the  commanding  officer's  usual  routine  (already 

broken  into  by  the  ship's  being  in  dockyard  hands,  and  the  demand  for  working 
parties,  range  parties,  etc.,  being  more  urgent),  the  time  for  cleaning  the  ship's  bot- 

tom is  cut  down  to  the  shortest  possible  limits.  This  is  shown  by  the  following 
illustration: 

Two  or  three  years  ago  two  sister  ships,  both  sheathed,  were  docked  at  the  same 

time  side  by  side.  Both  had  the  usual  scrub  down  as  the  water  was  being  pumped 

out  of  the  dock,  the  operation  being  apparently  completed  at  the  same  time.  The 

dockyard  officials  thought,  however,  that  one  of  the  ships  on  being  docked  had  a 

much  larger  growth  than  she  ought  to  have  had  since  the  previous  docking.  The 
consequence  was  that  they  applied  for  and  received  permission  to  try  the  effect  of  a 

special  coating  of  anti-fouling  composition  for  copper-bottomed  ships.  In  order  to 
watch  the  effect  properly,  only  one  side  of  the  ship  was  to  be  coated,  the  other  side 

to  be  left  bare.  When  the  painters  arrived  to  apply  the  composition,  they  found  that 

it  was  absolutely  useless  to  attempt  to  apply  paint  to  the  so-called  clean  bottom,  and 
a  squad  of  men  were  specially  applied  for  days  in  scraping  off  the  minute  shells  that 

still  adhered  after  the  ship  had  been  scrubbed  down.  This  having  been  done  and 

the  paint  applied,  the  other  side  of  the  ship  had  also  to  be  scraped  and  cleaned  with 

similar  care  in  order  to  make  a  fair  comparison.  Whether  the  coated  side  or  bare 

copper  side  proved  the  superior,  history  does  not  relate:  but  the  same  green  composi- 
tion is  still  being  applied  to  sheathed  ships,  and  it  may  be  presumed  that  it  is  still 

under  trial  or  its  superiority  over  bare  copper  has  been  proved.  Shortly  after  the 

two  ships  in  question  were  completed  both  were  sent  on  a  voyage  practically  in  com- 
pany, going  the  same  distance  in  the  same  time  and  experiencing  the  same  weather. 

The  speed  was  11  knots,  and  both  ships  started  with  four  boilers  alight;  but  whereas 

the  ship  which  had  been  properly  cleaned  maintained  its  speed  with  perfect  ease 

and  comfort  in  the  fire-room,  the  other  ship,  after  struggling  hard  to  maintain  the 
same  speed,  eventually  had  to  light  another  boiler.  Comparisons  at  the  end  of  the 

trip  showed  one  ship  averaged  eight  or  nine  revolutions  more  than  the  other  for  the 

same  speed  and  with  an  increased  consumption  of  10  or  12  tons  a  day.  Comment 
is  superfluous. 

This   illustration   may  not  form   a  conclusive  argument  against  the  sheathi: 

ships,  but  it  must  be  remembered  that  this  was  a  case  of  a  fair  comparison  between  two 

ships  which  were  supposed  to  leave  the  dock  in  the  same  clean  condition.  It  is  not 

the  theoretical  value  of  sheathing  that  has  to  be  considered,  but  the  result  of  work- 
ing under  general  service  conditions.  No  unsheathed  ship  would  have  been  allowed 

to  leave  dock  in  the  rough  state  of  one  of  the  ships  mentioned  above,  and  it  must  be 

remembered  that  the  other  would  have  left  in  a  similar  state  but  for  the  fact  of  try- 
ing an  experimental  coating  of  paint.  The  case  of  these  two  ships  is  probably  not 

an  isolated  one,  and,  if  sought  for,  many  more  examples  could  be  found  where  the 

sheathing  of  ships  has  perhaps  indirectly  been  the  means  of  keeping  the  bottoms  in 
a  continually  foul  state. 

The  following  note  is  favorable  to  sheathing.  It  is  stated  that  the 
Powerful  was  not  docked  for  two  years  and  three  months,  and  that 

then4  had  been  very  little  decrease  in  1km-  speed  due  to  a  foul  bottom 
at  anv  time  during  her  foreign  service.  She  therefore  affords  a  strik- 

ing argument  for  tin1  other  side  of  the  question. 
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GERMANY. 

It  is  stated  that  the  Germans  will  discontinue  sheathing  their  large 

ships.  They  claim  that  recent  improvements  in  anti-foul ing  paints,  etc. , 
will  render  it  unnecessary  to  dock  a  ship  oftener  than  once  a  year,  and 

in  that  time  their  experience  shows  that  the  outboard  delivery  valves 

and  other  openings  in  the  under-water  body  become  so  foul  that  even 
a  sheathed  ship  must  be  docked  yearly,  and  therefore  no  advantage  is 

gained  by  sheathing. 
The  average  speed  of  a  ship  that  has  been  sheathed  will  be  less  than 

that  of  an  unsheathed  ship  with  a  displacement  that  is  much  less 

than  that  of  the  sheathed  ship,  corresponding  to  the  increased  displace- 
ment due  to  the  sheathing.  The  unsheathed  ship  will  have  a  higher 

maximum  speed  when  clean,  and  after  a  year's  cruising  in  the  worst 
tropical  waters  she  will  be  as  fast  if  not  faster  than  the  sheathed  ship 

of  the  same  horse-power  but  having  a  displacement  greater  by  the  extra 
displacement  due  to  her  sheathing.  The  expense  of  sheathing  and 

the  difficulties  and  expense  of  repairing  sheathed  ships  are  so  great  as 

to  decide  in  favor  of  unsheathed  ships. 

ITALY. 

The  Italian  Minister  of  Marine  states  that  the  Italian  battleships  and 

armored  cruisers  are  not  to  be  sheathed.  He  is  of  opinion  that  the 

expense  is  too  great  to  make  it  advisable.  It  might  save  frequent 

docking,  but  it  is  found  to  be  necessary  to  dock  ships  not  only  to 

clean  their  hulls,  but  also  to  examine  the  under-water  fittings,  and  the 
sheathing  docs  not  obviate  the  necessity  of  docking  entirely.  The 

anti-corrosive  and  anti-fouling  paints  used  by  the  Italian  navy,  though 
not  perfect,  are  very  good  and  keep  the  hulls  of  their  ships  fairly 
well.  Small  cruisers  destined  for  long  cruises  in  foreign  waters 

might  he  sheathed  to  advantage,  but  the  cost  for  larger  ships  and  the 
increased  displacement  caused  by  sheathing  render  it  inadvisable  for 

id. 



Section  VI. 

COALING  RECORDS. 

The  question  of  time  in  coaling  has  been  given  much  attention  in 
recent  years,  and  efforts  are  making  to  shorten  the  time  necessary  for 
this  important  evolution. 

The  following  notes  in  regard  to  coaling  in  the  English  and  German 
navies  may  be  of  interest: 

On  August  2-i,  1900,  the  Furious,  protected  cruiser,  5,750  tons,  did 
some  excellent  coaling  work,  believed  to  be  the  record  for  a  cruiser. 
She  filled  her  bunkers  completely  at  the  rate  of  124.7  tons  per  hour. 

In  October,  1900,  it  was  reported  that  up  to  that  time  the  Inst 

record  was  held  by  the  English  navy — ISO  tons  per  hour- — but  that  it 
had  been  beaten  by  the  Wei&senbiirg,  German  battleship,  which,  took 
in  182  tons  in  one  hour.  It  is  not  stated,  however,  that  this  rate  was 
maintained  during  the  coaling. 

During  the  first  half  of  November,  1900,  several  ̂ hips  of  the  English 
navy  had  a  coaling  competition  at  Berehaven,  with  the  following 
results: 

Ship. Class. 

Majestic   
Mars   

Magnificent   do 

Rt'pulso   do 
Resolution   do 

Battleship,  first  class 
. ....I..   

Displace- 
ment. 

Furious Protected   cruiser,  second 

clas 

14,900 
14,900 
14,000 

14,150 

14,150 

Amount 
taken. 

Tons. 

B2 

510 

500 

400 

rage 

tons 

per  hour. 

Hi 134 

123 

'  91 

iThe  Resolution  had  her  Temperley  transporter  disabled  for  one  hour  and  forty  minul 

In  January  and  February.  L901,  five  battleships  of  the  English 
Channel  Squadron  engaged  in  a  coaling  competition  at  Portsmouth  to 

test  new  arrangements  there.     As  tin1  ships  were  practically  without 
coal,  it  was  considered  desirable  to  ascertain  how  rapidly,  with  full 

use  of  all  available  appliances,  a  battleship  could  be  coaled,  and  it  was 

shown  that  any  ship  could  be  supplied  up  to  1,500  tons  during  day- 
light of  one  day.  To  effect  this,  three  cranes  were  kept  at  work  on 

the  shore  side,  and  on  the  water  side  were  two  Temperley  vessels  with 
two  transporters  on  each.  The  question  therefore  arose  whether  the 

L58 
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crew  could  stow  the  coal  as  rapidly  as  it  could  be  shipped.  It  was 

also  determined  to  give,  as  far  as  possible,  each  ship  the  same  chance; 
but  this  condition  could  not  be  fully  observed,  for  while  four  of  the 

vessels  coaled  in  daylight,  the  Prince  George  had  three  hours  of  arti- 
ficial light,  from  5:30  to  8:30  p.  m.  In  each  case,  however,  every 

detail  of  the  operation  was  carried  out  by  the  ships'  companies,  the 
only  outside  assistance  being  rendered  by  the  dockyard  men,  who 
worked  the  winches  on  shore.  The  work,  even  to  bringing  the 

lighters  alongside  and  running  the  coal  to  the  cranes,  was  performed 

entirely  by  the  crews.  So  keen  was  the  competition  that  not  only 

lieutenants,  but  even  chaplains,  paymasters,  and  surgeons  threw  them- 
selves into  the  work,  and  wheeled  their  loads  with  the  energy  and 

rapidity  of  trained  firemen.  The  following  is  a  return  of  the  opera- 
tions on  the  live  ships: 

Date.      *SS£*  W?„r£ng   *»£ hour. 

Hannibal   

Prince  George 
Resolution . . . 

Majestic   
Mars   

Date. Amount 
taken. 

Working 

hours. 

Tons. h.    m. 

Jan.    14 943 5    35 

Jan.    25 

1,220 

6    30 

Jan.    28 

1,215 

7     10 

Feb.     4 

1,235 

6    10 
Feb.     6 

1,070 

5    15 

170 

187.7 
169.5 

200. 3 

203.8 

Up  to  about  one  hour  before  the  coaling  ceased,  the  Mars  had  aver- 

aged up  to  about  218  tons  per  hour,  but  at  this  point  the  fuel  accumu- 
lated on  deck,  the  men  below  being  unable  to  trim  it  as  rapidly  as  it 

was  sent  down,  and  though  this  broke  her  average,  she  for  the  time 

held  the  record  so  far  as  this  division  of  the  squadron  was  concerned. 

The  best  hourly  record  was  231  tons. 

On  board  the  Prince  George^  from  1:30  to  5  p.  m.,  during  day- 
light, 712  tons,  or  203.1  tons  an  hour,  were  taken  in,  and  the  best 

hourly  record  was  212  tons.  The  remainder  was  taken  in  after  a  rest 

of  half  an  hour  for  sapper. 

On  board  the  Majestic  the  coaling  began  at  noon  and  was  completed 
jus  I  after  6  p.  m.,  during  which  time  1,235  tons  were  taken  in.  The 

first  three  hours  were  very  good,  being  21s  tons  first,  211  tons  second, 

and  214  tons  third.  The  average  dropped  toward  the  end,  as  lighters 
were  emptied  and  not  all  the  hoists  could  be  kept  working. 

[n  this  connection  it  should  be  noticed  that  there  were  seven  winches 

in  use,  which  makes  the  hourly  average  per  winch  vary  from  21.2  tons 
for  the  Resolution  to  2'.>.  1  for  the  Mars.  The  besl  record  for  the 

Majestic  being  248  tons  in  one  hour, gives  an  average  of  85.4  tons  per 

hour  per  winch,  that  for  the  Mars  being  238  tons,  or :; t  tons  per  hour 
per  winch. 

These  -hip-  carrj  an  average  complement  of   N  officers  (excluding 
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the  captains  and  commander-in-chief  and  staff)  and  each  757  men, 
excepting  the  Resolution,  which  carries  712  men. 

The  Prince  George  now  holds  the  coaling-  record  for  the  English 
navy,  having  on  June  28,  1901,  taken  on  board  1,206  tons  at  the  rate 

of  226  tons  per  hour  under  the  same  conditions  that  prevailed  when 
the  coaling  competition  just  described  took  place  in  January. 

On  July  1  and  2,  1901,  three  vessels  of  the  squadron  coaled  simulta- 
neously, followed  by  the  Resolution,  At  this  time  the  conditions  were 

less  favorable,  as  the  facilities  had  to  be  divided  up. 

The  Majestic  had  one  collier,  one  Temperlev  vessel,  and  lighters, 
and  worked  from  both  sides  at  the  same  time.  The  Mars  began  with 

one  Temperlev  vessel  and  two  steam  derrick  lighters,  but  after  ten 

hours'  work  the  lighters  were  withdrawn  and  the  work  was  finished 
from  one  collier.  The  Hannibal  took  all  her  coal  from  one  collier, 

working  from  one  side  only.  The  Resolution  had  two  Temperlev 

vessels  and  one  steam-derrick  lighter. 
The  results  attained  were  as  follows: 

Ships. 

Mars   

Majestic . . 
Resolution 

Hannibal. 

Amount    Working    {^g 

taken.        hours.      *£££« 

Tons. 

1,435 
1,635 
1.1(30 

1,782 

18.00 

19.00 

12.  ::> 

18.00 

79.7 

86.5 
91.0 

99.0 



Section  VII. 

MARINE  CASUALTIES. 

AUSTRIA. 

Aspern. — On  the  morning  of  February  27,  1901,  while  at  anchor  off 
Shanghai,  the  cruiser  Aspern  was  run  into  by  the  steamer  Macedonia, 
which  vessel  was  shifting  her  moorings.  Her  stem  struck  the  Aspeim 

forward  and  cut  the  cruiser's  ram  clean  away,  receiving  considerable 
damage  herself.  The  ram  went  to  the  bottom,  but  was  subsequently 

recovered  by  divers,  and  both  ships  were  docked  for  repairs.  No  per- 
son was  injured  on  either  vessel. 

ENGLAND. 

Benbow. — Early  in  the  month  of  August,  1900,  the  battleship  Ben- 
hoii\  one  of  the  mobilized  fleet,  was  in  collision  with  a  steam  collier  in 
the  roadstead  at  Milford  Haven  and  was  so  much  damaged  that  several 

weeks'  repairs  were  necessaiy  before  she  could  return  to  her  station  as 
guard  ship  at  Greenock.  There  was  a  heavy  sea  running  and  a  strong 
wind  blowing  at  the  time  of  the  collision. 

Centurion. — During  the  night  of  April  17,  1901,  in  a  gale  on  the 
Yangtze,  the  battleship  Centurion,  lying  off  Wusung,  dragged  her 

anchors  and  fouled  the  ram  of  the  battleship  Glory,  sustaining  sonic 

injury.  One  of  her  water-tight  compartments  was  pierced  and  Hooded, 
so  that  she  had  to  proceed  to  Hongkong  to  be  docked  for  repairs.  The 
Glory  was.  not  injured. 

Conqueror.  —  About  9:45  a.  m.  on  July  11,  19(H),  the  battleship  ('<>n- 

queror,  proceeding  from  Devonport  to  join  the  "A"  (led  for  the  maneu- 

.  went  ashore  on  the  Shambles.  She  was  floated  oil',  however,  and 
proceeded  about  5:20  p.  m.  of  the  same  day. 

Devastation.  On  August  28,  1900,  while  ;i  number  of  men  were 

practicing  with  a  7-pdr.  muzzle-loading  gun  on  board  the  battleship 
Devastation  at  Gibraltar,  there  was  an  explosion  while  they  were  load- 

ing the  gun,  and  two  men  were  injured,  one  \ cry  seriously  and  the 
other  slightly. 

Goliath.  An  accident  resulting  in  the  Loss  of  tw<>  lives  occurred  on 

board  the  battleship  Goliath  at  Hongkong,  early  in  August,  LD00.     In 
the  torpedo  head  room  of  the  ship  there  was  stored  temporarily  a  (|iian 
tity  of  stores  belonging  to  the  canteen,  and  a  marine  went  into  the 

L252    oi         ii  im 
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compartment  to  get  out  some  of  the  goods.  Somewhat  later  a  black- 
smith, on  going  to  the  room,  found  the  hatch  closed,  and  on  removing 

it  saw  the  marine  lying  at  the  bottom  unconscious.  It  is  presumed 

that  he  went  to  the  assistance  of  his  shipmate  and  was  himself  over- 

come by  the  foul  air,  for  both  men  were  subsequently  found  uncon- 
scious and  apparently  dead  on  the  floor.  Assistance  was  promptly 

rendered,  and  one  of  the  rescuing  party  was  also  overcome  by  the  foul 

air  and  remained  unconscious  for  a  considerable  time,  but  was  finally 

resuscitated.  The  two  men  who  first  went  into  the  compartment  could 

not  be  restored,  though  every  effort  was  made. 

Hood. — As  the  battleship  Hood  was  leaving  Malta  on  April  18, 1901, 
with  the  Mediterranean  squadron,  she  fouled  the  French  steamer 

Eugene  Periere  which  was  lying  at  anchor.  The  Hood  lost  two  of  her 

boats  which  were  smashed  to  pieces.  The  injury  to  the  steamer  was 

slight,  though  a  serious  disaster  was  only  averted  by  a  smart  evolution 

on  the  part  of  the  battleship. 

Trafalgar. — A  mishap,  fortunately  unattended  by  serious  conse- 
quences, occurred  early  on  the  morning  of  July  30,  1900,  in  connec- 

tion with  the  "B"  fleet  engaged  in  the  naval  maneuvers.  The  fleet  at 
the  time  was  about  5  miles  southwest  of  the  Chickens  Rocks  maneu- 

vering without  lights,  when  the  battleship  Trafalgar  attempted  to Across 
the  bows  of  a  passenger  steamer,  the  King  Orry.  When  collision  was 

seen  to  be  inevitable,  the  helms  of  both  ships  were  put  over  so  that 

the  impact  took  place  in  an  oblique  direction.  The  effect  of  the  blow 
was  therefore  minimized,  but  nevertheless  four  holes  were  made  in 

the  hull  of  the  King  Orry  above  the  water-line  and  her  steering  gear 
was  carried  away.  The  vessel  was,  however,  able  to  proceed  to  her 
destination. 

Cressy. — Early  in  June,  1901,  the  Oressy^  when  about  ready  to  start 
for  the  China  station,  sustained  an  injury  to  her  steering  gear  which 

caused  her  considerable  delay.  The  accident  consisted  in  the  fracture 

of  the  quadrant  head,  or  head  casting,  as  it  is  generally  called.  It  was 

proposed  to  substitute  the  Aboukiv*8  casting,  but  about  six  weeks  would 
be  necessary  to  make  the  change.  The  cause  of  the  accident  has  not 
been  disclosed. 

Euryalus. — On  the  morning  of  June  11,  1901,  a  fire  broke  out  in  the 
wharf  at  Barrow  at  which  the  recently  launched  armored  cruiser 

Euryalus  was  lying.  She  was  drawing  19  feet  6  inches  aft  and  17  feet 
forward.  The  fire  spread  with  such  rapidity  that  before  the  ship  could 

be  removed  from  the  wharf  the  teak  sheathing  on  the  starboard  side 

took  fire  and  was  almost  completely  destroyed  above  the  water-line 
from  the  after  casemate  to  the  stem,  the  plates  and  frames  in  the  wake 

of  it  being  much  buckled,  also  the  side  plating  above  it.  all  of  which 
was  condemned  by  the  admiralty  surveyor.      It  was   feared  that  the 
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armor  had  been  affected  by  the  fire  and  cooling,  but  this  has  not  as 
yet  been  ascertained. 

Barham. — A  telegram  from  Barcelona  to  London  on  June  11,  1901, 
states  that  the  Barham  touched  the  ground  during  maneuvers  and 

that  her  forward  compartment  was  full  of  water.  It  also  said  that 

the  ship  was  in  no  danger  and  that  she  was  anchored  with  the  rest  of 

the  fleet.  In  searching  for  the  enemy  on  the  previous  night,  and  try- 
ing to  screen  herself  under  the  land,  she  ran  ashore  on  Formentera 

Island.  She  was  only  slightly  damaged,  but  was  sent  to  Malta  and 

docked  for  repairs. 

Barracouta. — On  the  morning  of  November  6,  1900,  a  fire  occurred 

on  board  the  cruiser  Barracouta,  lying  in  Simon's  Bay.  Her  crew  had 
been  quartered  on  board  of  a  hulk  while  she  was  being  refitted.  At 

about  11:30  smoke  was  seen  issuing  from  the  after  part  of  the  vessel. 

Officers  and  men  from  the  fleet  proceeded  on  board  the  vessel  and  after 

working  at  the  pumps  for  over  an  hour  the  fire  was  extinguished.  It 

is  reported  that  the  fire  originated  in  one  of  the  empt}r  magazines,  but 
the  cause  of  it  is  not  known.     The  damage  to  the  vessel  was  not  serious. 

Charybdis. — While  the  cruiser  Charybdis  was  off  the  Sacred  Rocks, 
Strait  of  Belle  Isle,  in  coming  to  anchor  early  on  the  morning  of 

August  5,  1900,  a  carpenter's  mate  was  killed  by  the  cable.  The  ship 
being  enveloped  in  a  fog,  at  about  6  a.  m.  it  was  decided  to  come  to 

anchor  as  there  were  numerous  icebergs  about.  The  anchor  was 

accordingly  let  go  and  the  cable  was  paying  out  very  rapidly  and  could 
not  be  checked.  It  was  not  known  how  much  chain  had  run  out.  The 

carpenter's  mate  tried  to  apply  the  brake  to  the  windlass,  but  could 
not  control  the  cable,  and  the  last  link  brought  up  and  completely  tore 

away  the  upper  part  of  his  legs,  killing  him  immediately. 

Diadem.  -The  cruiser  Diadem  was  docked  at  Devonport  on  April 
23,  1901.  for  repairs  to  her  propeller-shaft  casing,  and  it  was  found 

that  the  copper  casing  of  her  port  propeller-shaft  was  entirely  torn 
away.  The  accident  occurred  while  the  Channel  Squadron  was  on  its 

way  from  Gibraltar  to  Berehaven  during  the  second  week  in  April. 

When  steaming  through  the  Hay  of  Biscay,  the  captains  of  the  Diadem 

and  Xiobr  received  orders  to  gel  steam  for  a  four-hours'  full-power 
trial.  There  was  a  race  between  the  two  sister  ships  and,  after  it  had 

been  in  progress  for  a  little  over  an  hour  and  Diadem  was  maintaining 

a  speed  of  20  knots,  something  was  felt  to  go  wrong  with  the  poll 

propeller.  Speed  was  slackened,  but  there  was  a  continual  humping 

although  the  engines  were  working  >moothly.  The  run  to  Berehaven 

was  continued  at  ahout  7  knots,  the  Niobt  also  slowing  down  on  being 

informed  of   the  accident.      On  arriving  in  port,  divers  found  that   the 

casing  was  hanging  on  to  the  shaft,  tin'  excessive  vibration  caused 

by  the  high  rate  of  speed  having  Loosened  the  rivets.     After  three 
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days'  work  the  casino;  was  removed,  and  it  was  found  that  no  damage 
had  been  done  excepting-  a  piece  cut  out  of  one  of  the  propeller  blades. 

Indefatigable. — The  Indefatigable  reached  Bermuda  about  the  mid- 

dle of  April,  1901,  and  was  dry-docked  for  repairs.  While  entering 
the  harbor  of  Port  Antonio,  Jamaica,  she  struck  the  bottom  and  car- 

ried away  part  of  her  bilge  keel,  besides  bending  in  several  of  her 

frames.     The  channel  is  narrow  and,  it  is  said,  incorrectly  charted. 

Pegasus. — On  May  28,  1901,  as  the  Pegasus  was  proceeding  down 
the  river  from  Chatham  to  Sheerness.  she  grounded  near  Port  Vic- 

toria and  remained  fast.  She  was.  however,  towed  off  shortly  after 

dark  of  the  same  day  by  three  tugs  from  the  dockyard  and  taken  into 

Sheerness  Harbor.  She  remained  upright  while  aground  and  is  said 

to  have  sustained  no  injury. 

Sybille. — The  second-class  cruiser  SyMUe,  of  3,400  tons,  was  totally 

wrecked  on  the  morning  of  January  16.  1901,  in  Lambert's  Bay.  to 
the  northward  of  Saldanha.  during  a  heavy  gale.  On  the  night  of  the 

15th  she  was  lying  at  anchor  in  Lambert's  Bay  and  was  compelled  by 
stress  of  weather  to  put  to  sea. 

The  captain  and  about  fifty  of  the  crew  were  on  shore  at  the  time. 

Lambert's  Bay  being  utilized  as  a  military  base,  the  presence  of  the 
detachment  on  shore  was  necessitated  by  this  circumstance.  At  10 

o'clock  at  night  the  Sybille  steamed  out  of  the  bay,  which  affords  vir- 
tually no  protection  to  shipping  and  is  an  exceedingly  bad  anchorage. 

She  safely  reached  the  open  sea.  and  about  '2  o'clock  in  the  morning, 
the  weather  moderating  somewhat,  she  was  put  about  and  proceeded  to 
steam  back  into  the  bay.  The  night  was  dark  and  the  weather  thick. 

and  the  southerly  set  of  the  current  had  carried  the  ship  some  3  miles 

to  the  southward.  Presumably  this  circumstance  was  unknown  to 

those  in  charge  of  the  ship,  for  the  doomed  vessel  came  on  and  struck 

heavily  on  an  ugly  reef  to  the  southward  of  the  bay.  where  she 
remained  hard  and  fast,  all  efforts  to  back  her  off  proving  unavailing. 

Shortly  after  the  vessel  had  struck,  the  cruiser  Tartar  and  the  trans- 
port City  of  Cambridge  arrived  on  the  scene  on  their  way  south.  A 

furious  sea  was  then  washing  over  the  cruiser,  and  the  crew  had  taken 

refuge  in  the  rigging  and  on  the  fore  bridge.  In  the  meantime  the 

captain  had  gone  off  to  the  wreck  in  a  tug.  and  with  much  difficulty  a 

line  was  got  on  board  the  vessel  by  means  of  which  the  whole  crew 

was  eventually  taken  off.  The  ship  struck  at  1:30  in  the  morning  and 

the  whole  of  the  ship's  company  was  not  off  the  ship  until  "1  in  the 
afternoon.  The  only  life  lost  was  that  of  an  ordinary  seaman.  1'.' 
years  of  age,  who  was  swept  across  the  deck  by  a  heavy  sea  and  crushed 

to  death  against  one  of  the  guns.  On  the  following  day  tin1  sea  had 
swept  the  wreck  2<)0  to  300  yards  farther  inshore  along  the  reef,  and 
it  was  impossible  to  do  anything  to  save  the  ship.     The  under  part  of 
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her  was  completely  torn  to  pieces  on  the  rocks,  the  lower  portion 

being  completely  awash,  and  the  water  inside  the  hull  rising  and  fall- 
ing with  the  tide.  All  hopes  of  saving  the  ship  were  abandoned  and 

efforts  were  made  to  save  the  guns,  which  were  successful,  only  one 

being  lost.  A  quantity  of  stores  was  also  saved.  A  local  paper 
remarked  on  the  exceptional  nature  of  the  weather  at  the  time  as 
follows: 

Under  ordinary  circumstances  we  should  have  little  hesitation  in  venturing  to  pre- 
dict line  weather  at  this  time  of  the  year,  but  the  extraordinary  violence  of  the 

recent  gales  and  floods  has  puzzled  the  most  experienced  students  of  Cape  weather. 

Mutine. — On  December  19,  1900,  while  off  Plymouth  on  the  wa)r  to 
Sheerness  to  be  turned  over  to  the  Government,  one  of  the  tubes  in 

the  Belleville  boilers,  with  which  the  sloop  Mutine  is  fitted,  burst,  very 

seriously  scalding  two  men  who  were  working  near  the  boiler.  The 

ship  was  still  in  the  hands  of  the  contractors. 

Nautilus. — On  October  12,  1900,  the  training  brig  Nautilus  was  in 
collision  with  the  training  brig  Liberty,  in  Plymouth  Sound.  They 

were  returning  to  their  moorings  and  the  latter  was  moored  when  the 

former  was  driven  upon  her  by  the  strong  tide,  and  both  vessels  con- 
siderably damaged. 

Onyx. — The  torpedo  gunboat  Onyx,  employed  on  fishery  protection 
duties  in  the  North  Sea,  was  damaged  in  a  collision  off  Lowestoft  on 
March  25,  1901.  She  was  lying  at  anchor,  when  a  schooner  which  had 

dropped  anchor  in  tin4  vicinity,  dragged  her  anchor  and  swung  into 
her,  damaging  one  torpedo  tube  and  smashing  the  bows  of  one  of  her 

boats.     She  was  subquontly  repaired  at  one  of  the  dockyards. 

Plover.  On  March  30,  1901,  the  gunboat  J*h>rrr  went  ashore  in 
the  Yangtze  River  below  Kiukiang.  The  Red  pole  was  sent  to  her 
assistance  and  succeeded  in  getting  \ivv  afloat.  The  accident  was  not 
considered  at  all  serious. 

Research.  -While  the  surveying  vessel  Research  was  lying  at  anchor 
oil  Dover  about  May  1,  1901,  making  current  observations,  she  was 

run  into  by  a  German  bark,  whose  captain  supposed  her  to  be  under 
way,  and  considerably  damaged  about  the  bows.  She  proceeded  to 

Portsmouth  for  repairs. 

Sandpiper.  On  the  night  of  November  '.».  L900,  the  river  gunboat 
Sandpiper  was  sunk  at  Hongkong  in  the  course  of  a  typhoon.  The 

destroyer  Otter  went  to  her  assistance,  and  with  great  trouble  suc- 

ceeded in  taking  oil'  all  the  crew,  excepting  one  man  who  was  lost. 
The  ve     'I   was  raised  on  the    22d  of    the  same    month,  and  thoroughly 

cleaned  and  restored.     She  was  noi  seriously  damaged,  having  simply 
been  swamped  by   I  he  typhoon. 

Speedwell.  This  torpedo  gunboat  had  a  narrow  escape  from  ;i 
serious  accident  during  her  t rials  in  ihe  English  Channel  earh    in 
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October,  1900.  When  she  was  steaming  at  low  power  in  readiness 

for  her  full-power  trial,  the  chief  engineer  detected  something  wrong 
with  the  starboard  engine,  and  at  once  ordered  steam  to  he  shut  off. 

An  examination  then  disclosed  the  alarming  fact  that  all  6  of  the  con- 
necting bolts  of  the  starboard  engine  were  smashed,  and  that  3  of  the 

connecting  bolts  of  the  port  engine  were  also  gone.  It  is  surprising 

how  the  starboard  engine  was  kept  going,  even  at  low  power,  with  all 

the  bolts  gone,  and  it  was  fortunate  that  the  damage  was  discovered 

when  it  was,  for  had  the  bolts  given  out  with  the  engine  working  at 

3,000  i.  h.  p.,  there  would  probably  have  been  a  terrible  loss  of  life 

in  the  engine-room,  even  if  the  vessel  herself  had  not  foundered.  At 
the  time  the  discovery  was  made  there  were  about  20  officers  and  men 

in  the  engine-room. 

Elfin. — The  royal  yacht  Elfin  was  badly  damaged  by  a  gale  Janu- 
ary 3, 1901,  at  Portsmouth.  While  going  alongside  a  hulk  to  coal  she 

was  thrown  by  the  wind  against  the  hulk  with  such  violence  as  to  smash 
her  starboard  paddle  box  and  wheel. 

Cygnet. — About  the  middle  of  June.  1901,  during  the  maneuvers  of 

the  Mediterranean  squadron,  the  torpedo-boat  destroyer  Cygnet  col- 
lided with  the  Orwell.  It  appears  that  the  signal  to  turn  eight  points 

to  starboard  had  been  made,  when  the  Cygnefs  steering  gear  broke 

down.  She  was  thus  unable  to  turn  and  collided  with  the  Orwell,  on 

her  port  side.  The  bow  of  the  Cygnet  was  completely  buckled  up, 

but  the  Orwell  sustained  only  slight  damage.  Both  vessels  were,  how- 
ever, sent  to  Malta  for  repairs. 

Cynthia. — On  October  3,  1900,  this  destroyer  put  into  Leith,  with 
the  Mermaid,  considerably  damaged.  While  engaged  in  maneuvers 

she  ran  afoul  of  the  Mermaid,  twisting  her  own  how  and  making  a 

hole  in  the  hull  of  the  Mermaid,  fortunately  above  the  water-line. 

Daring. — On  the  night  of  June  10,  1901,  one  man  was  killed  and 
four  others  injured  by  the  explosion  of  one  of  the  bottom  tubes  of  the 

Thornycroft  water-tube  boiler  of  the  torpedo-boat  destroyer  Daring. 

When  the  explosion  occurred  the  tire-room  and  engine-room  tilled  with 
dense  clouds  of  steam,  and  one  of  the  firemen  was  instantly  killed  by 

the  rush  of  steam  and  boiling  water.  The  other  four  managed  to 

reach  the  ladder  to  the  deck,  and  were  eventually  rescued.  The 

remainder  of  the  crew  made  every  effort  to  reach  tin1  lower  parts  of 
the  vessel,  but  for  some  time  this  was  impossible,  and  it  was  a  Long 
time  after  the  four  men  had  been  rescued  before  the  body  of  the 
unfortunate  victim  was  taken  from  the  lire-room.  The  four  men  men- 

tioned received  very  serious  injuries,  and  one  of  them  has  since  died 

of  his  injuries.  The  Daring  was  just  off  Portsmouth  Dockyard  when 

the  boiler  burst.  Afire  broke  out  after  the  explosion,  but  it  was  sub- 
dued in  half  an  hour  without  much  damage  being  done  to  the  vessel. 
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Dasher. — Early  on  the  morning  of  April  15,  1901,  the  Chatham 
instructional  flotilla  of  destroyers  left  Portsmouth  for  Dcvonport,  and 

two  hours  later  the  Cynthia  dropped  out  of  her  station.  In  recover- 
ing her  position  in  the  line  it  was  necessary  for  her  to  pass  the  Dasher, 

but  instead  of  clearing  the  vessel  she  ran  into  her  port  bow  with  such 

force  as  to  make  a  hole  in  the  plates  above  the  water-line,  while  the 
plates  below  were  badly  strained.  There  was  a  heavy  sea  running  at 
the  time,  and  at  every  pitch  of  the  Dossier  fresh  seas  were  shipped,  so 
that  when,  on  the  return  to  Portsmouth,  Swanage  Bay  was  reached, 

the  commanding  officer,  finding  that  he  could  not  remain  another  hour 

afloat,  put  in  for  shelter.  Assistance  was  sent  from  Portsmouth,  and 

the  vessel  having  been  cleared  of  water  and  the  damaged  parts  shored 

up,  on  the  17th,  with  a  smooth  sea  and  calm  weather,  she  proceeded 

to  Portsmouth  at  a  speed  of  8  knots.  Then  it  was  found  that  her 

steering  gear  had  broken  down,  and  she  had  to  be  towed  into  harbor. 

She  was  docked  for  temporary  repairs,  and  then  sent  back  to  Chatham, 

where  she  was  put  out  of  commission. 

The  collision  appears  to  have  been  due  to  the  bad  weather  prevailing 

at  the  time.  The  Cynthia  had  stopped  to  secure  her  cables,  which  had 

been  washed  adrift,  and  while  attempting  to  get  back  to  her  position 

ahead  of  the  Dasher  the  helmsman  of  the  latter  boat  was  washed  away 

from  the  wheel  by  a  big  sea,  and  she  fell  across  the  bows  of  her  sister 

ship  and  got  rammed.  The  Cynthia  was  also  very  badly  damaged  and 

had  to  put  into  Kimmeridge. 

Lee. — On  December  5,  1900,  this  destroyer,  while  undergoing  her 

steam  trials,  grounded  on  Maplin  Sands.  She  was  in  danger  of  top- 
pling over  with  the  falling  tide,  but  the  crew  went  over  the  side  and 

shored  her  up.     She  was  floated  at  high  water  without  serious  damage. 

Leven. — On  October  1,  1900,  this  destroyer  sustained  serious  damage 
while  making  a  passage  from  Torbay  to  Devonport.  She  had  her  bow 

twisted  and  several  plates  badly  bent  so  that  she'had  to  be  docked  for 
repairs. 

Mermaid.  -See  note  on  Cynthia, 

Opossum.  -This  destroyer  met  with  a  serious  accident  on  the  night 
of  September  7,  1900,  during  maneuvers  in  Plymouth  Sound.  The 
officer  in  charge  of  the  operations  was  anxious  to  ascertain  if  it  was 

possible  for  a  destroyer  to  cross  the  ridge  <>f  rocks  between  Mount 

Edgcumbe  and  Drake's  Island  at  low  water,  and  the  Opossum  was 
selected  for  the  experiment.     This  was  done  when  the  water  was  at 
the   lowest,  and   the   Ojtossuni,  steaming  at  over   20   knots,  crossed   the 

ridge,  but  struck  a  portion  of  it  and  badly  smashed  her  propellers  and 
sustained  other  serious  injuries  so  that  she  had  to  be  docked  for  repairs, 

Osprey.     On    March  22.  L901,  while  moving  up  the  harbor  at  Ports 

mouth,  the  destroyer  Osprey^  in  trying  to  avoid  a  collision  with  a  steam 
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launch  laden  with  passengers,  ran  afoul  of  the  Research,  and  sustained 

such  severe  damage  that  she  had  to  be  at  once  taken  into  dock.  In 

addition  to  staving  a  large  hole  in  her  side,  the  force  of  the  collision 

was  so  great  that  some  of  the  machinery  in  the  engine-room  was  torn 
out  of  place.  Fortunately  none  of  the  steam  pipes  were  broken,  or 
there  might  have  been  some  loss  of  life. 

Rocket.— One  day  in  April,  1901,  a  severe  thunderstorm  broke  over 
Ireland  Island,  Bermuda,  about  half  past  3  in  the  morning.  The 

mast  of  the  destroyer  Rocket  was  struck  by  lightning,  a  large  por- 
tion of  the  topmast  being  split  in  pieces,  which  came  down  on 

deck,  and  one  of  the  wire  topping  lifts  being  completely  fused.  It 

has  always  been  considered  that  the  masts  of  destroyer-  were  not  high 
enough  to  attract  lightning,  and  for  that  reason  no  conductors  have 

been  fitted  to  them.  This  accident  shows  that  such  a  danger  exists. 
Fortunately  no  one  was  injured. 

Seal. — Early  in  April,  1901.  eight  boats  of  the  instructional  flotilla 
of  destroyers  returned  to  port  more  or  less  disabled  from  the  heavy 

•weather  encountered.  The  most  serious  case  was  that  of  the  Seal,  the 
back  of  which  was  broken  so  that  it  is  feared  that  she  is  unfit  for 

further  service.  She  was  struck  by  an  enormous  wave  in  the  Bristol 
Channel.  The  shock  was  so  heavy  that  those  below  thought  there  had 

been  a  collision.  Her  upper  deck  was  cracked  clear  across,  admitting 

daylight  to  the  fire  room,  and  the  side  plating  was  split  down  for  Is 

inches.  The  trouble  is  ascribed  to  the  unsuitability  of  torpedo-boat 
destroyers  to  knock  about  in  weather  that  causes  larger  vessels  to  seek 
shelter. 

Sylvia. — On  December  19,  L900,  the  destroyer  Sylvia  returned  to 
Portsmouth  disabled,  having  broken  her  rudder  while  cruising  with 
the  instructional  flotilla. 

Thrasher. — In  the  course  of  night  exercises  in  the  harbor  of  Ply- 

mouth during  the  first  week  in  September,  L900,  the  destroyer  Thrashi  /*. 
while  running  at  a  speed  of  20  knots,  ran  upon  some  floating  wreckage 

and  received  serious  injuries.  So  bad  a  leak  was  caused  in  the  fore 

part  of  the  vessel  that  she  was  compelled  to  run  to  port  for  safety  and 

to  be  repaired. 

Violet. — On  July  14.  1900,  while  engaged  in  maneuvers  of  the  "B" 
fleet,  this  destroyer  collided  with  the  Flirt  during  a  fog.  seriously 

damaging  her  bows,  and  buckling  a  number  of  her  side  plates,  which 

had  to  be  removed  from  both  sides  for  repairs.  The  Flirt  sustained 
little  damage. 

Zebra. — Whilst  rounding  Garrison  Point.  Sheeraess.  on  October  17. 

1900,  on  her  return  from  gunnery  practice,  this  destroyer  collided 

with  the  barge  Emily,  of  Milton,  striking  heron  the  starboard  quarter. 
The  barge  sank   in  ten  minutes,  her  crew  being  rescued.      The  mate. 
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who  was  ascending  the  ladder  from  the  cabin  when  the  accident  occurred, 

had  a  narrow  escape.     The  Zebra  had  her  bows  stove  in. 

No.  45. — On  July  14,  1900,  just  after  a  flotilla  of  torpedo  boats  had 
left  Plymouth  Sound  for  the  maneuvers,  No.  Jf5  was  in  collision  with 

another  torpedo  boat,  and  was  so  badly  damaged  that  she  had  to  return 
to  harbor.  Her  bow  was  stove  in  and  one  of  her  compartments  was 

flooded,  but  she  was  able  to  get  back  to  harbor  under  her  own  steam 

without  further  mishap.  * 

No.  57. — On  April  14,  1901,  torpedo  boat  No.  57  one  of  the  four 
attached  to  the  Channel  Squadron,  while  being  backed  out  of  the  basin 

at  Haulbowline  preparatory  to  starting  for  Berehaven,  struck  the  pier, 

injuring  her  stern  plates  to  such  an  extent  that  she  had  to  be  placed 
in  dock  for  repairs. 

No.  80. — On  May  15,  1901,  while  torpedo  boat  No.  80  was  proceed- 
ing into  the  Channel  for  torpedo  practice  she  was  run  into  by  a  steam 

hopper,  which  damaged  her  side  and  smashed  a  torpedo  tube.  She 

returned  into  harbor  and  was  at  once  put  into  dry  dock.  She  took  in 

a  considerable  quantity  of  water,  but  the  pumps  were  able  to  keep  the 
water  under. 

FRANCE. 

Amiral  Baudin. — On  November  23,  1900,  while  shifting  her  moor- 
inns  at  Brest,  this  battleship  was  in  collision  with  the  cruiser  cPIZstaing, 
which  had  just  returned  from  Madagascar  to  be  sold  out  of  service, 

and  both  vessels  Avere  seriously  damaged. 

Amiral  Duperre. — On  December  14,  1900,  an  accident  occurred  on 
board  this  battleship.  The  squadron  was  engaged  in  target  practice 

oil  Brest  in  a  long  rolling  sea,  when  the  lurching  movement  of  the 

ship  caused  a  chain  of  the  training  gear  of  one  of  the  starboard  turrets 

to  carry  away,  with  the  result  that  the  gun  swung  round  and  struck 

the  bridge,  doing  considerable  damage.  It  also  struck  against  the 

backstays  of  the  mast,  carrying  them  away.  It  was  reported  that 
the  mast  was  carried  away,  but  this  lacks  confirmation.  No  one  was 

injured. 

St.  Louis. — On  the  morning  of  October  S,  1901,  during  torpedo 
exercise,  the  air  chamber  of  one  of  the  torpedoes,  launched  from  an 

above-water  tube  amidships  on  the  port  side,  exploded  at  the  moment 
of  Launching.  The  tube  and  spoon  were  completely  destroyed.  The 

after  end  of  the  torpedo  remained  aboard,  the  remainder  going  over- 
board. One  man  was  slightly  injured  by  a  fragment  of  the  tube. 

The  cause  of  the  explosion  Is  not  known. 

In   December,   L900,  the  same  vessel  barely  escaped  injury  while 
docking  :it     Toulon.      While   pumping  out    the  dock,   and   while  only 

about  \-a  feet  of  water  remained  therein  above  the  blocks,  some  of  the 
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shores  gave  way,  and  the  ship  heeled  strongly  to  starboard.     The  dock 

was  immediately  flooded  and  the  ship  floated  without  injury. 

Tempete. — On  the  evening  of  June  20, 1900,  this  coast-defense  vessel 
was  seriously  injured  in  the  dock  at  Castignies.  In  preparation  for 

the  undocking  about  '8  feet  of  water  had  been  let  into  the  dock  when 
the  bilge  blocks  loosened  and  shores  gave  away,  so  that  the  vessel  fell 

over  in  the  dock,  causing  her  to  leak.  A  number  of  plates  on  the 

port  side  were  stove,  and  the  starboard  side  bent  in  over  a  length  of 

about  60  feet,  besides  internal  damages.  The  altars  of  the  dock  on 

which  the  vessel  rested  were  crushed.  Several  weeks'  work  was  neces- 
sary to  repair  the  damages. 

Amiral  Charner. — While  going  down  the  Yangtze  River  in  Novem- 
ber, 1900,  this  cruiser  went  ashore  in  Round  Channel,  Silver  Island 

Pass,  below  Chinkiang.  She  was  floated,  with  assistance,  and  hastened 

to  Shanghai,  where  she  was  docked  for  repairs. 

Dupuy  de  Lome. — While  making  the  passage  from  Brest  to  Cher- 
bourg, in  January,  1901,  this  vessel  encountered  very  heavy  weather. 

Tremendous  seas  broke  over  her,  and  one  of  her  largest  boats  was 

carried  away. 

Melpomene. — The  training  frigate  Melpomene  was  putting  into  Brest 
on  the  morning  of  May  3,  1901.  when  she  ran  aground  on  the  St,  Marc 

Bank,  about  330  yards  south  of  the  jetty.  Several  tugs  went  to  her 

assistance,  but  could  not  help  her  because  of  the  falling  tide.  She 

was  floated  oft'  during  the  afternoon,  however,  and  towed  into  port, 
where  she  was  examined  by  divers.  She  was  found  to  be  uninjured, 

and  proceeded  on  her  cruise. 

Vauban. — In  September,  19(H),  it  was  reported  that  a  cartridge  had 
exploded  in  the  forward  magazine  of  this  vessel  on  the  evening  before 

her  arrival  at  Nagasaki,  seriously  wounding  5  men. 

Caravane.— Early  in  the  morning  of  October  23,  1900,  this  transport 
was  run  into  and  sunk  in  the  Inland  Sea.  Japan,  by  a  Japanese  steamer, 

the  Yamaguehi  Maru. 

She  was  struck  almost  amidships  on  the  port  side  and  sank  in  thirteen 

minutes.  The  Yamaguehi  Maru  cut  into  her  to  the  extent  of  25  feet, 

the  point  of  impact  being  in  a  line  with  the  bridge.  The  man  at  the 

wheel  was  killed  instantly  at  his  post.  Being  just  after  midnight  ( L2:03 

a.  m.),  all  on  board  were  turned  in  excepting  the  watch.  When  the 

crash  came  all  hurried  on  deck,  being  unable  to  save  anything  beyond 

what  they  were  wearing.  Fortunately  the  Yamaguehi  Maru  was  not 

backed  out  and  away  from  the  ( '<ir<ir<t>h < ,  and  as  the  two  vessels  remained 
locked  together  the  French  seamen  clambered  up  over  the  bows  of  the 

Japanese  vessel  and  passed  ropes  down  to  assist  the  officers  and  the 
rest  of  their  shipmates  to  save  themselves. 

Shortly  after  the  collision  the  ends  of  the  Cara van*  were  felt  to  rise. 
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As  they  drew  together  the  masts  fell,  and  one  of  them  struck  and 
killed  the  captain  of  the  Caravane  and  threw  him  overboard.  In  a 

few  minutes  the  ship — now  almost  divided  into  two  distinct  parts — 
settled  down  and  disappeared.  When  the  crew  was  mustered  on  board 

the  Yamaguchi  Maru  it  was  found  that  three  men  besides  the  captain 

were  missing,  and  that  several  of  those  rescued  had  been  seriously 

injured  by  the  falling  masts  and  spars.  The  weather  was  fine  and 

clear,  but  a  little  misty  at  the  time  of  the  collision. 

Decid^e. — On  September  27,  1900,  when  off  Weihaiwei,  a  boiler 
tube  of  the  port  boiler  of  this  gunboat  exploded,  causing  the  death 

of  one  man  and  so  seriously  injuring  another  that  he  died  a  fortnight 

later.     The  gunboat  was  able  to  make  the  port  after  the  accident. 

Fleurus. — On  January 3,  1901,  about  8  a.  m.,  this  torpedo  gunboat 

was  run  into  b}T  a  tugboat  during  a  thick  fog.  She  was  struck  well 
aft  on  the  port  side  and  had  two  holes  6  and  15  feet  long,  respectively, 

knocked  in  her  side.  By  prompt  use  of  collision  mats  and  the  closing 

of  water-tight  doors  she  was  kept  afloat,  but  had  to  be  beached  to 
prevent  her  sinking.  Later  she  was  floated  and  placed  in  dock  for 

repairs.     No  lives  were  lost. 

Kersaint. — About  September  13,  1900,  this  cruiser  was  badl}T  dam- 
aged by  a  typhoon  while  acting  as  guard  ship  in  the  Hohow  Harbor. 

>\i>>  dragged  her  anchors  and  Avent  ashore  on  a  sand  bank,  damaging 
her  rudder  seriously.  At  the  same  time  a  fire  broke  out  through  the 

spontaneous  combustion  of  chemicals,  which  was  extinguished  by  hard 

work  before  doing  much  damage.  After  the  storm  a  jury  rudder  was 

fitted,  the  ship  refloated,  and  taken  to  Saigon  for  repairs. 

France. — Just  after  midnight  of  the  night  of  August  10,  1900, 
this  destroyer  was  run  down  and  sunk  by  the  battleship  Brennus, 
causing  the  loss  of  45  lives,  only  14  of  the  crew  being  saved. 

The  night  was  clear  and  calm,  with  a  full  moon,  making  objects 

plainly  visible.  The  French  squadron,  with  the  Brennus  leading,  was 
Standing  toward  Gibraltar  in  column  at  10  knots  speed.  All  vessels 

had  running  lights  set.  About  11:45  p.  m.  of  the  LOth,  the  squadron 

being  65  miles  southeast  of  Cape  St.  Vincent,  the  F&udre  rejoined  the 

squadron  with  several  torpedo  boats.  Wishing  to  communicate  with 

her,  the  admiral  had  the  Framee  called  alongside  in  the  place  usually 
occupied  by  the  I  hill  dm  nL  .  and  she  came  up  on  the  port  beam  at  a 

Speed  of  about  HI  knots.  She  had  but  to  keep  a  parallel  course  with 

the  Brennu8)  and  signals  were  already  making,  when,  at  10  minutes 
after  midnight,  she  gave  a  sudden  sheer  to  starboard  and  dashed  across 

the  bows   of   the   BrennU8.      The  engines  of    the  flagship  were   at    once 

put  astern,  and  the  helm  hard  aport,  but  without  avail.  Her  ram 
struck  the  Framee  abreast  the  after  smoke  pipe,  and  she  rolled  over  to 
port  and  sank  within  three  minutes. 



Just  before  the  collision  the  captain  of  the  Frame'e,  who  was  on  the 
bridge,  was  heard  to  give  the  order,  tw  Vingt  degres  a  gauche"  (which 
seems  to  mean  20  degrees  of  starboard  helm),  and  when  she  took  the 

sheer  to  starboard,  full  speed  ahead  was  ordered  on  her  engines.  It 

would  appear  that  few  of  the  men  could  swim,  as  those  rescued  are 

spoken  of  as  good  swimmers,  and  they  were  but  a  short  time  in  the 

water.  All  of  the  officers  of  the  vessel  were  lost  with  her,  though 
they  were  on  deck  at  the  time  of  the  collision. 

The  accident  seems  to  have  been  due  to  the  fault}T  system  of  trans- 
mitting orders,  as  it  is  said  that  on  two  former  occasions,  when  orders 

were  given  to  put  the  helm  hard-a-starboard,  it  was  jammed  hard -a-port. 

Averne. — This  sea-going  torpedo  boat,  while  en  route  to  Toulon  from 
Brest,  had  one  of  her  boilers  so  badly  damaged  that  she  had  to  be 

towed  into  Algiers  for  repairs. 

Bouet-Willaumez. — This  first-class  torpedo  boat,  on  the  evening  of 
August  31,  1900,  in  a  fog,  ran  on  a  rock  off  the  harbor  of  Cherbourg 
and  sank  in  25  fathoms  of  water.  The  crew  was  saved.  Several 

attempts  were  made  to  refloat  her,  and  on  the  17th  of  September,  by 

means  of  three  chains  passed  under  her,  she  was  lifted  part  of  the  way. 

but  the  weather  becoming  threatening,  the  chains  had  to  be  cut,  allow- 
ing her  to  go  to  the  bottom  again.  Subsequent  efforts  were  without 

success  and  the  wreck  had  to  be  abandoned. 

Cyclone. — On  the  afternoon  of  May  31,  1901,  while  the  torpedo  boat 
Cyclone  was  engaged  in  towing  a  target  at  which  torpedoes  were  beioj 

discharged  from  the  St.  Lon/'s.  she  was  struck  by  one  of  the  exercise 
torpedoes  and  somewhat  damaged.  The  torpedo  was  launched  froi 

an  above-water  tube  and  directed  at  the  target,  but  on  striking  th< 
water  it  deviated  strongly  and  made  for  the  Cyclone  instead.  Th< 

latter  increased  her  speed  to  avoid  it,  but  without  success,  and  was 

struck  about  amidships  at  the  water-line  and  had  her  skin  platinj 
pierced.  A  collision  mat  was  placed  over  the  hole  and  she  returnee 

safely  to  port.     The  torpedo  was  destroyed. 

Grondeur. — About  the  middle  of  March.  1901,  by  the  rupture  of  a 
piston  of  this  torpedo  boat  the  engines  were  seriously  damaged  and  a 
machinist  badly  injured. 

Trombe. — On  September  25,  1900,  while  this  torpedo  boat  was  mak- 

ing her  first  trials,  having  been  but  three  days  from  the  shipyard,  sh<> 
was  to  the  northwest  of  the  island  of  Groix.  between  Port  Lay  and 

Quilhuit,  going  at  a  speed  of  25  knots,  when  it  was  seen  that  she  was 
running  straight  for  a  rock  that  showed  above  water.  The  captain 
ordered  the  helm  to  starboard,  but  it  was  too  late,  or  the  helm  did  not 

work,  for  the  torpedo  boat  struck  a  few  seconds  later  on  the  obstacle 
with  all  her  force.  The  shock  was  terrible.  The  bow  was  crushed 

upon  itself  like  an  accordion  for  the  length  of  IS  feet,  stopping  at  the 

first  water-tight  bulkhead.    The  anchor  gear  was  also  smashed.     Upon 
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receiving  news  of  the  accident  three  tugs  were  ordered  to  the  A^essel. 
They  succeeded  in  floating  her  and  bringing  her  into  port.  A  boiler 

maker  who  was  forward  at  the  time  was  badh^  injured  and  had  to  be 
sent  to  a  hospital.  The  bow  was  raised  with  big  chains  attached  to 
two  pontoons,  and  divers  found  that  the  after  part  had  not  been  injured. 
The  damage  was  made  good  at  the  shipyard  where  she  was  built.  A 
report  says  that  it  was  foggy  at  the  time  of  the  accident. 

No.  91. — On  March  12,  1901,  while  exercising  at  Lezardrieux,  this 
torpedo  boat  struck  a  rock  near  the  Isle  of  Brehat  and  sprung  a  leak. 
She  ran  at  once  for  the  dockyard,  and  while  the  preparations  were 
making  to  put  her  in  the  dock  she  suddenly  sank.  She  was  afterwards 
raised  and  put  on  the  marine  railway  for  repairs. 

No.  106. — On  November  23,  1900,  while  exercising  off  Brest,  this 
torpedo  boat  encountered  a  torpedo  fired  from  the  submarine  Narval, 
and  had  to  be  run  on  shore  to  keep  from  foundering. 

No.  178. — During  the  first  week  in  September,  1900,  while  engaged 
in  artillery  practice  off  Bizerta,  an  explosion  occurred  on  board  of  this 
torpedo  boat.  One  fireman  was  killed  and  two  others  injured.  The 
boat  suffered  no  outward  damage,  but  her  engines  were  wrecked,  and 
she  had  to  be  towed  into  port.  The  cause  of  the  explosion  has  not 
been  stated. 

No.  245. — On  February  12,  1901,  while  exercising  near  Toulon,  this 
torpedo  boat  was  disabled  by  an  accident  to  her  boilers,  due  to  the 
bursting  of  a  boiler  tube.  Three  men  were  very  seriously  injured. 
The  boat  was  only  recently  completed  and  had  been  in  service  but 
three  months.     She  was  towed  into  Toulon  for  repairs. 

Torpedo  boat. — On  September  17,  1900,  a  telegram  from  Paris  to  a 

London  agency  said:  "An  explosion  occurred  to-day  on  board  of  a 
torpedo  boat  exercising  in  the  Seine,  near  Paris.  The  boat  sank  and 

ten  men  were  drowned." 

GERMANY. 

Kaiser  Friedricli  III.- On  the  night  of  April  1,  1901,  the  battle- 
ship Kaiser  Friedrlch  III,  flagship  of  the  squadron  under  the  com- 

mand of  Prince  I  Ienry,  while  steaming  at  full  speed  struck  the  bottom 
near  the  Adlergrund,  to  the  eastward  of  Arcona.  She  passed  over 

the  obstacle,    but    damaged    four  of    her   water-tight    compartments, 
which  began  to  All,  also  damaging  her  rudder.    The  doors  were  closed 
and  the  pumps  started,  while  the  ship  was  taken  in  tow  by  the  Kaiser 
WilheVrn  IL  the  engines   being  stopped.      The  hawser  carried  a  way, 
however,  and  she  was  able  fco  reach  Kiel  under  her  own  steam.  Her 

Liquid  fmd  took  lire  and  caused  more  serious  internal  damage.  She 
was  placed  out  of  commission  for  repairs,  which  will   take  several 
month*  and  cost  about  $720,000 
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The  fire  was  caused  as  follows.  This  vessel  carries  a  quantity  of 

"masut,"  a  heavy  residual  oil  of  petroleum,  which  is  used  as  fuel,  in 
her  double  bottoms,  where,  being  completely  shut  off  from  all  com- 

munication with  the  interior  of  the  ship,  it  was  believed  to  be  per- 
fectly safe.  Upon  striking  the  obstacle  the  inner  bottom  was  forced 

up  so  that  it  leaked,  and  the  "masut"  from  the  double  bottom  found 
its  way  to  the  fire  room,  where  it  took  fire,  filling  the  compartments 
with  flames,  which  appeared  as  high  as  the  masts.  After  strenuous 
efforts,  lasting  three  hours,  the  fire  was  subdued,  but  it  was  necessary 
to  admit  water  to  the  fire  rooms,  storerooms,  and  magazines,  and  eight 
of  the  boilers  were  damaged.  At  one  time  it  was  feared  that  it  would 

be  necessary  to  abandon  the  ship.  The  walls  of  the  flooded  compart- 
ments began  to  bulge,  owing  to  the  pressure  within,  and  had  to  be 

propped — an  operation  of  much  danger.  Three  men  were  seriously 
injured  by  the  fire,  one  of  them  dying  of  his  injuries  a  few  days  after 
the  accident.  She  reached  Kiel  with  a  heavy  list  to  port,  owing  to  the 
four  compartments  being  flooded. 

The  absence  of  all  wood  from  the  ship  is  a  feature  that,  under  the 
circumstances  of  having  the  lower  compartments  flooded  with  burning 

u  masut,"  contributed  to  save  the  ship  from  total  destruction. 
An  idea  ma}'  be  gained  of  the  force  of  the  shock  sustained  by  the 

ship  from  the  fact  that  a  large  rock  which  she  had  torn  loose  was 
found  wedged  in  the  bottom  of  the  ship  after  she  had  been  docked  at 
Kiel. 

She  was  temporarily  caulked  with  wood  and  cementf  and  on  April  '23 
left  Kiel  for  Wilhelmshaven  under  her  own  steam  for  repairs. 

This  is  the  report  of  the  accident  and  the  injuries  to  the  ship  that 
was  published  shortly  after  the  accident.  A  later  report  from  (  rerman 
papers,  which  probably  wish  to  minimize  the  damage  done  to  the  ship, 
is  as  follows: 

The  injuries  are  not  as  serious  as  at  first  supposed.  The  forward  part  of  the  ship 
is  uninjured.  Several  of  the  screw  plates  are  bent.  The  stern  lias  a  transverse  rent  ai 

the  place  where  the  rudder  post  enters  the  ship,  and  the  shoe  supporting  the  rudder  is 

broken  off.  The  outer  skin  shows  many  indentations  and  leaks,  but  the  inner  water- 

tight bottom  plating  is  uninjured  except  in  one  place.  Of  the  larger  compartm< 

only  the  port  after  boiler-room  filled  with  water:  all  the  others  either  remained  dry 

or  could  easily  be  kept  dry  with  the  bilge  pumps.  Of  the  engine  and  boiler  installa- 
tion only  the  starboard  amidship  and  port  after  rooms  have  suffered.  In  the  former, 

the  oil  which  penetrated  it  burned  for  awhile  and  damaged  the  electrical  fiitt: 
the  fittings  of  two  of  the  cylindrical  boilers,  the  auxiliary  engines,  and  the  steam 

piping.  The  boilers  themselves  are  uninjured.  In  the  port  after  boiler-room,  which 
filled  with  water,  the  boilers  and  fittings  are  uninjured;  only  the  boiler  casings  and 
the  steam  piping  will  need  repairing.  The  cost  of  repairs  has  not  been  definitely 
determined,  but  will  be  much  less  than  at  first  estimated. 

It  was  claimed  that  the  charts  showed  7  fathoms  of  water  at  the 

place  where  the  ship  struck,  drawing  about  26  feet.     Two  vessels  \>  ere 
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sent  to  make  surveys,  to  ascertain  if  possible  the  cause  of  the  acci- 
dent, and  rocks  not  marked  on  the  charts  were  discovered  where  the 

accident  took  place,  with  soundings  of  less  than  5  fathoms  where  the 

charts  showed  7  fathoms  or  more.  It  was  also  found  that  the  light- 
ship was  lying  about  2,300  feet  from  where  it  was  intended  to  be. 

This  accident  draws  attention  to  a  fact  that  may  have  escaped  notice 

heretofore — the  danger  to  vessels  of  having  their  double  bottoms 
filled  with  water,  such  as  an  extra  supply  of  fresh  water  for  steaming 

purposes.  Should  a  ship  strike  a  rock  at  a  compartment  that  is  quite 

filled  the  usefulness  of  the  double  bottom  is  lost,  as  the  blow  is  trans- 
mitted at  once  to  the  inner  bottom  and  would  doubtless  rupture  it 

should  the  blow  be  a  severe  one,  sufficient  to  rupture  the  outer 
bottom. 

Kaiser  Wilhelm  II. — On  November  17,  1900,  while  the  German 

squadron  was  returning  to  an  anchorage  at  Kiel  after  a  day  of  exercis- 

ing, the  Kaiser  Wilhelm  II,  steaming  in  the  wake  of  the  Kaiser  Fried- 
rich  III,  made  a  signal  that  she  was  about  to  pass  her.  The  latter 

stopped  and  the  former  passed  to  port.  Apparently  the  order  to  go 
ahead  was  given  too  soon  on  board  the  Kaiser  Friedrlch  III,  for  she 

started  to  move  as  the  other  passed  her  bow  and  ran  her  stem  into  her, 

striking  the  compartment  containing  the  steering  engines.  The 

injur}'  was  slight,  however,  and  repaired  in  a  few  days  without  dock- 
ing. The  Kaiser  Fried/rich  III  received  slight  injuries  to  her  bow, 

though  it  was  reported  that  a  bulkhead  was  injured. 

At  the  same  time  as  the  Kaiser  Friedrich  ///was  injured  by  strik- 
ing rocks  on  the  Adlergrund  this  vessel  also  touched  the  ground 

and  sustained  some  injury  to  her  propellers  and  shoe,  the  latter  having 

to  be  replaced  by  a  new  casting. 

Victoria  Luise.  —While  running  at  a  speed  of  20.7  knots  on  one  of 
her  trial  trips  in  September,  1900,  this  cruiser  struck  some  wreckage 

or  other  obstacle  and  carried  away  part  of  the  blades  of  her  port  pro- 
peller. She  also  sustained  other  injuries  and  had  to  be  docked  for 

repairs. 

Bussard.  -On  August  6,  1900,  there  was  an  explosion  in  the  lire 
room  of  this  cruiser,  caused  by  the  blowing  out  of  a  manhole  gasket. 

Three  men  were  killed  and  three  others  seriously  injured. 

Habicht.  On  September  29,  L900,  this  gunboat  ran  upon  an 

uncharted  rock  in  Amines  Bay  and  sprung  a  leak.  One  of  the  com- 
partments filled  with  water.      The  attempt    to  .stop  the  leak  l>\   di\er> 

was  not  successful.     The  vessel   proceeded   to  the   Kamerun  River, 

where  she  wafl  placed  upon  the  (io\  eminent  railway  and  the  leak 
closed.  It  was  then  found  impossible  to  launch  the  ship  from  the 

railway,   although   two  tugs  were   used,  and   as  the   stage  of  the  water 

was  unfavorable  and  the  keelwayofthe  railway  <>nt  of  repair  it  was 
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necessary  to  build  regular  launching  ways  and  cradle  to  get  her  afloat. 

She  proceeded  to  Loanda  for  complete  repairs,  that  being  the  nearest 

port  having  docking  facilities. 

Gneisenau. — On  December  16,  1901,  this  school-ship  was  totally 
wrecked  by  being  dashed  on  the  mole  of  the  harbor  of  Malaga  during 
a  storm.     Forty  persons  lost  their  lives,  including  the  captain. 

The  vessel  had  been  at  Malaga  for  two  weeks,  and  on  the  day  men- 
tioned, which  was  Sunday,  was  lying  outside  the  port,  with  lires  out, 

having  been  engaged  in  target  practice.  At  about  10  a.  m..  while 

the  ship's  company  was  being  inspected,  the  wind  began  to  blow  with 
great  force.  Orders  had  already  been  given  to  get  up  steam,  but 

owing  to  the  heavy  sea  the  vessel  parted  her  chains  and  was  wrecked 
at  the  entrance  to  the  harbor.  After  parting  the  cables  the  ship 

attempted,  it  is  reported,  to  enter  the  harbor,  but,  having  insufficient 

steam,  sails  had  to  be  used.  The  ship  had  to  turn  through  sixteen 

points  in  order  to  head  in,  and  as  there  was  not  enough  sea  room  for 

her  to  turn,  the  ship  requiring  considerable,  she  was  driven  on  the 
mole  and  her  bottom  soon  torn  out.  so  that  she  sank  in  ten  minute-, 

leaving  but  her  masts  above  water.  Boats  were  lowered,  but  they  soon 

dashed  on  the  rocks  and  their  occupants  were  drowned.  Other  men 

jumped  or  were  washed  overboard  and  were  lost.  Others  took  to  the 

rigging.  There  were  160  on  board  at  the  time  of  the  accident.  The 

report  of  the  use  of  sails  is  probably  an  error,  as  photographs  of  the 
wreck  show  all  sails  snugly  furled,  which  would  hardly  have  been 

the  case  had  they  been  set  at  the  time  she  struck.  It  is  said  that  the 

captain  was  warned  beforehand  of  the  approach  of  a  gale,  and  was 
advised  to  leave  his  anchorage  and  enter  the  harbor,  but  he  did  not 

listen  to  these  counsels.  The  senior  surviving  officer  ascribes  the 

disaster  to  the  failure  of  the  anchors  and  engines. 

V  1. — During  a  storm  on  the  evening  of  January  7.  L901,  this 
destroyer  ran  aground  in  Strander  Bay,  near  Kiel,  and  remained.  As 

the  water  soon  subsided  she  was  not  in  serious  danger,  and  was  floated 

on  the  13th  and  taken  to  the  dockyard.  Excepting  for  a  slight  bend- 
ing of  the  rudder,  the  vessel  was  uninjured.  She  was  docked  for 

repairs  and  examination  of  her  bottom. 

S  8. — On  March  25,  1901,  this  destroyer  rammed  the  steam  pinnace 
of  the  school-ship  Charlotte,  The  pinnace  sank  and  one  of  the  nvw 
was  drowned,  the  other  eight  men  being  rescued  by  boats  from  the 
war  vessels  in  the  vicinity. 

S  74.— On  the  afternoon  of  April  20.  1901.  during  a  dense  \'o^.  tor- 
pedo boat  X  H.  while  on  her  way  from  Kiel  to  Wilhelmshaven.  col- 
lided with  a  fishing  cutter.  The  cutter  was  sunk,  her  crew  being 

rescued.  The  torpedo  boat  proceeded  to  Wilhelmshaven  apparently 
uninjured. 
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GREECE. 

Nauarchos  Miaulis. — On  September  18,  1900,  this  cruiser  grounded 
off  Coopers  Point,  in  the  Delaware  River,  near  Philadelphia,  and  was 

subsequently  floated  without  serious  injuiy. 

ITALY. 

Andrea  Doria. — A  cable  dispatch  from  Rome  dated  June  28,  1901, 
stated  that  the  Italian  battleship  Andrea  Doria  was  ashore  near  Gal- 
lipoli,  on  the  east  coast  of  the  Gulf  of  Taranto.  No  further  particulars 
have  been  received  in  regard  to  the  accident. 

Guiseppe  Garibaldi. — On  July  12,  1900,  while  having  a  preliminary 
trial  off  Genoa,  tubes  burst  in  two  of  the  boilers  of  this  armored 

cruiser,  causing  the  death  of  one  man  and  seriously  scalding  two 
others. 

The  ship  has  24  Niclausse  boilers,  in  8  compartments,  half  forward 

of  the  engines,  the  others  abaft  them.  Just  abaft  the  engines  are  two 

compartments,  one  on  either  side  of  the  ship,  containing  4  boilers 

each,  and  the  rupture  took  place  in  the  forward  outboard  boilers  of 

each  of  these  groups.  The  trial  was  to  be  a  progressive  one,  and  the 

forward  boilers  were  at  first  used,  steam  being  raised  in  the  after  ones. 

About  one  and  one-half  hours  after  the  ship  had  left  her  anchorage, 

I  while  the  engines  were  running  at  
about  60  revolutions,  the  after 

boilers  were  connected,  beginning  with  those  nearest  the  engines.  A 

few  minutes  later  the  dynamo  stopped,  but  no  one  attributed  this  cir- 
cumstance to  the  presence  of  wet  steam.  Fifteen  minutes  after  the  last 

boilers  had  been  connected  an  explosion  took  place  in  the  port  boiler 

mentioned  above,  scalding  two  firemen.  Fortunately,  the  furnace  doors 

were  closed,  so  that  the  steam  could  only  escape  through  the  ash-pit  doors, 
thus  preventing  further  accidents.  As  soon  as  access  to  the  boilers  was 

possible,  they  were  shut  off  and  their  fires  hauled,  beginning  with  the 
after  ones.  Twenty  minutes  after  the  first  explosion  a  second  one 

took  place  in  the  starboard  boiler,  causing  the  death  of  a  coal  passer. 
An  examination  showed  that  a  tube  had  burst  in  each  of  the  boilers. 

It  was  also  seen  through  the  furnace  doors  that  the  tubes  had  been 

bent  4  or  5  inches  downward,  which  made  it  necessary  to  take  out 

veil  rows  of  tubes  from  each  of  the  twelve  elements,  as  they  were  all 

bent  or  injured.      The  cause  of  the  accident  has  not  been  reported. 

Cariddi. — At  midnight  on  December  23,  L9Q0,  during  a  fog,  this 
gunboat,  stationed  in  the  Red  Sea,  ran  ashore  3  miles  north  of  Masso- 
vvah,  in  the  channel  at  Ras  Eberem.  The  current  in  (he  channel  is 

very  strong,  and  peculiar  crOSS  Currents  render  navigation  very  diffi- 
cult.    A  gale  springing  up  at  day  break  soon  made  il  impossible  to  float 

the  stranded  ship.      She  had  a  hole  in  her  bottom  40  feet  long,  and  lav 

1^52—  01   12 
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on  her  port  side.  Before  abandoning  the  wreck  her  guns  and  stores 

were  removed  and  the  crew  was  taken  off  in  safety.  The  wreck  has 
since  been  sold. 

No.  47. — A  telegram  from  Taranto  dated  May  25,  1901,  said  that 
through  an  accident  to  the  boiler  tubes  on  board  the  Italian  torpedo 
boat  JVb.  Jf7  five  men  were  injured,  two  being  terribly  burned. 

JAPAN. 

Katsuragi. — During  the  night  of  October  6,  1900,  this  cruiser  went 
ashore  at  Izumitsu,  off  Oshima,  in  a  fog,  while  making  a  passage  from 

Yokohama  to  Sasebo.  Assistance  was  promptly  rendered,  but  a  gale 
on  the  9th  found  her  still  on  shore,  and  her  sides  were  very  badly 

stove  in.  She  was  submerged  to  her  rails  and  was  at  first  considered  a 
total  loss.  However,  on  November  7,  1900,  she  was  raised  and  taken 

to  Yokosuka  for  repairs.  She  is  a  composite  vessel  of  1.500  tons,  built 
in  1885. 

Tsukishima  Mam. — This  training  ship  of  the  Tokyo  Commercial 
Navigation  School  left  Muroran,  Hokkaido,  November  13,  1900,  and 

has  not  been  heard  of  since.  She  had  on  board  a  total  of  I'll  officers, 

seamen,  and  apprentices,  the  last  numbering  79,  and  it  is  supposed 

that  she  foundered  in  a  typhoon  on  the  17th  of  that  month  near  Senoumi, 

Suruga  Bay.  as  some  wreckage  and  the  body  of  the  captain  were  sub- 
sequently found  washed  ashore  at  that  place.  She  is  thought  to  have 

struck  a  rock  about  20  miles  from  this  place  and  gone  down  in  20 

fathoms  of  water  with  all  on  board,  as  not  a  single  survivor  has  yet 
been  found. 

Akebono. — On  the  afternoon  of  June  IS.  L901,  a  collision  took  place 

in  Tateyama  Bay  between  the  torpedo-boat  destroyer  Akebono  and  the 
new  cruiser  Chiha/ya,  The  former  was  engaged  in  torpedo  practice 

and  the  latter  on  her  trial  trip.  The  Chihaya  struck  the  Akebono  stem 
on,  and  the  shock  was  so  great  that  the  crew  of  the  cruiser  thought 
she  must  have  been  cut  in  two.  Three  men  on  board  the  Akebono 

were  killed  by  an  escape  of  steam  and  a  fourth  badly  injured,  for. 

though  the  engine-room  was  not  actually  struck,  the  force  of  the 
collision  in  its  vicinity  produced  an  explosion.  No  explanation  of 

the  cause  of  the  collision  has  been  received.  The  Chihaya  was  not 

injured. 

Niji. — This  new  destroyer,  after  an  eventful  trip  from  Southampton 
to  Japan,  was  completely  wrecked  by  being  driven  ashore  in  a  gale 
on  the  Shantung  Promontory.  Leaving  Southampton  February  11. 
1900,  she  met  with  a  slight  mishap  and  had  to  put  into  Portsmouth  for 

repairs.  Then  she  burst  an  air  pump  before  reaching  Gibraltar.  She 

was  supplied  with  a  new  one  at  Malta  and  continued  Inn-  voyage. 
Something  went  wrong  with  a  condenser,  and  she  had  to  stop  for  a  time 
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at  Port  Said.  Further  repairs  were  effected  at  Perini,  but  things  con- 

tinued to  go  wrong,  and  in  the  Indian  Ocean  she  was  twice  unable  to* 
work  her  engines  for  periods  of  seven  hours  each.  Next,  another 

trouble  arose  in  connection  with  a  condenser.  It  appears  that  the 

explosion  of  the  air  pump  was  responsible  for  all  the  mischief,  some 

pieces  of  metal  having  been  driven  among  the  machinery.  Finally,  at 

Singapore,  the  engines  were  completely  overhauled,  and  thereafter 
the  little  craft  was  able  to  prosecute  her  voyage  without  further  mishap, 

and  she  arrived  safely  at  Yokosuka  May  26,  1900. 

During  the  night  of  July  30,  1900,  while  returning  to  Japan  from 
her  first  service,  she  ran  ashore  on  a  sunken  rock  near  the  southeast 

promontory  of  the  Shantung  province,  the  weather  being  very  thick 
and  a  gale  blowing  at  the  time.  An  officer  and  two  men  worked  their 

way  to  Weihaiwei,  60  miles  distant,  in  a  sampan,  and  reported  the  acci- 
dent to  the  authorities  there.  They  were  so  exhausted  from  their  efforts- 

that  on  their  arrival  the}T  had  to  receive  medical  attention.  The  English 
cruiser  Peacock  was  sent  at  once  to  the  scene  of  the  wreck.  Collision 

mats  were  placed  in  position,  and  one  of  the  compartments  pumped 
out.  On  August  2  an  unsuccessful  attempt  was  made  to  tow  her  off 

the  rocks.  It  was  hoped  to  be  more  successful  the  next  morning,  but 

during  the  night  a  gale  came  up  with  a  heavy  swell,  the  vessel  began 

to  bump  heavily,  and  before  morning  she  broke  into  three  parts.  The 
guns  and  torpedoes  were  saved  by  the  crew  before  they  left  the  vessel, 

which  all  did  in  safety.  Subsequent  efforts  to  save  the  vessel  were 

without  avail;  so  the  engines  were  taken  out  and  a  new  hull  will  be 
built  for  them  at  Yokosuka. 

Oboro. — Early  in  October,  1900,  this  destroyer,  while  running  at  a 
high  rate  of  speed,  struck  a  rock  in  the  vicinity  of  Kure  and  tore  a 

huge  hole  in  her  bottom  near  the  keel  plate.  The  hole  was  about 

2  feel  wide  and  extended  from  her  stem  to  a  point  directly  underneath 

her  conning  tower.  She  remained  upon  the  rocks  until  assistance 

could  he  sent,  when,  by  the  aid  of  collision  mats  and  her  water-tight 
compartments  she  was  kept  afloat  and  towed  to  Kure,  where  she  was 
put  in  dock  and  repaired. 

No.  29  and  No.  45.  -At  about  11  p.  m.,  on  November  L3,  1900, 
these  torpedo  boat-  were  in  collision  near  Oshinia  Island,  and  both  were 
seriously  damaged.  They  were  able  to  keep  afloat,  however,  and  were 
towed  to  Yokosuka  for  repairs. 

No.  35.  On  the  afternoon  of  May  <>,  L901,  while  torpedo  boat  No. 

■  '>■'>  was  engaged  in  torpedo  practice  at  sea  oil  Sasebo,  ber  boiler  sud- 
denly exploded,  and  two  men  who  were   in  charge  of   the  engine  were 

instantly  killed  by  the  escaping  steam.     The  damage  that  the  torpedo 

boat  sustained  was  not  stated  in  the  report  of  the  accident, 

Torpedo  boats.    Two  collisions  t<><>k  place  between  Japanese  torpedo 
boats  during   the   maneuvers   in   June,    L900.      The   \\\A    was  mi  June 
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It)  and  the  boats  concerned  were  Nos.  4V,  J$,  and  Jfi.     On  this  occa- 

'sion  no  serious  injury  was  done. 
On  the  23d  of  June  there  was  a  collision  between  No.  9  and  another 

boat,  said  to  be  No.  29,  as  a  result  of  which  No.  9  was  sunk.  Accord- 
ing to  the  latest  information  there  were  no  serious  casualties  among 

the  personnel,  though  the  first  reports  said  that  three  men  were  killed 
and  several  others  injured. 

RUSSIA. 

Imperator  Nicolai  I. — On  May  1,  1901,  while  leaving  the  harbor  of 
Constantinople,  the  steamer  Saragossa  struck  the  battleship  Imperator 
Nicolai  I.  and  both  vessels  were  considerably  damaged. 

Sevastopol. — In  August,  1900,  a  mishap  is  reported  to  have  occurred 
on  board  of  this  battleship,  which  seems  to  indicate  some  fault  of  con- 

struction. The  ship  went  to  sea  to  try  her  guns,  and  it  was  discovered 

that  the  forward  turret,  which  contains  the  12-in.  guns,  would  not 
turn.  It  was  then  found  that  the  base  of  the  turret  was  displaced  and 
that  some  damage  had  occurred  in  the  attempts  to  turn  it.  It  is  also 
stated  that  one  of  the  engine  cylinders  was  found  to  be  cracked. 

Vladimir  Monomach. — In  September,  1900,  the  armored  cruiser 
Vladimir  Monomach  was  in  collision  with  and  sank  the  steamer 

Crown  of  Aragon  in  the  harbor  of  Port  Arthur.  A  court-martial 
found  that  Prince  Oukhtomsky,  commanding  the  ship,  did  not  use 

proper  precautions,  but  that  the  fact  that  the  currents  at  Port  Arth in- 
had  not  become  accurately  known  constituted  extenuating  circum- 

stances, so  that  he  was  merely  censured  by  the  court.  The  Russian 
Admiralty  defrayed  the  expense  of  raising  and  repairing  the  sunken 

vessel,  and  expended  a  sum  of  $2,575  in  making  good  the  damage  sus- 
tained by  the  cruiser. 

Djigit. — On  April  9,  1901,  it  was  reported  that  the  cruiser  1>)><J<  + 
had  run  ashore  west  of  Nidingen  light-hou>e.  that  she  had  been  floated 
later  without  assistance,  and  had  been  able  to  reach  Copenhagen  in 
safety. 

No.  207.— On  October  2,  1900,  while  a  flotilla  of  live  torpedo  boats 
was  exercising  off  Shan-hai-kwan.  No.  207  stopped  suddenly,  owing  to 
her  machinery  having  become  disabled)  and  No.  201f,  subsequently  col- 

lided with  her.  Part  of  the  side  of  No.  207  was  stove  in  and  her  fire 

room  began  to  fill  with  water.  The  leak  was  finally  stopped,  but.  as  a 
high  sea  was  running  at  the  time,  her  officers  and  men  were  transferred 
to  No.  206.  No.  207  was  taken  in  tow  by  a  torpedo  gunboat  which 
was  present,  but  the  towline  carried  away  and  the  damaged  vessel  sank 
in  16  fathoms  of  water  several  miles   from  the  shore.       V  .  was 

slightly  damaged.     There  was  no  loss  of  life,  but  three  nam  were  slightly 
injured.  • 
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SPAIN. 

Infanta  Isabel. — On  August  3,  1900,  just  as  this  cruiser  was  about 
to  start  from  San  Sebastian  for  Arachorv  the  crown  sheet  of  one  of 

the  boilers  collapsed,  producing  a  crack  about  21  inches  long,  through 
which  a  large  volume  of  steam  and  water  escaped,  scalding  horribly 

the  four  firemen  who  were  in  the  fire-room,  and  causing  the  subsequent 
death  of  two  of  them  in  the  hospital.  The  escaping  steam  scorched 
more  or  less  seriously  the  hands  and  faces  of  a  number  of  sailors  and 
marines  who  were  seated  on  the  hatch.  Fortunately,  the  pressure  of 
steam  was  not  more  than  60  pounds,  the  steam  from  the  other  boilers 
being  shut  off.  In  spite  of  that,  the  number  of  victims  of  the  accident 

was  twenty -two. 
An  inspection  of  the  boiler  showed  that  the  furnace  was  entirely 

burnt,  giving  ground  for  supposing  that  there  was  lack  of  water 
contact,  owing  to  an  excess  of  scale  or  grease. 

Ponce  de  Leon. — On  March  10,  1901,  it  was  reported  that  this  cruiser 
had  been  wrecked  on  the  bar  at  Huelva,  and  that  another  cruiser  had 
gone  to  her  assistance.     No  further  details  of  the  wreck  are  known. 

TURKEY. 

Shehab. — While  this  torpedo  boat  was  carndng  out  some  evolutions 
on  March  24, 1901,  a  steam  pipe  burst  in  the  engine  room.  Three  engi- 

neers and  six  firemen  were  scalded  to  death,  and  several  were  injured. 
One  officer  went  mad.  The  disabled  boat  was  afterwards  towed  into 
Salon  iki. 





II. 

NOTES  ON  ORDNANCE  AND  ARMOR. 

By  Lieutenant  Thomas  Snowden,  United  States  Navy, 

Staff  Intelligence  Officer. 

Section  I. 

GUNS  AKD  MOUNTS. 

Opinion  abroad  is  tending  to  the  reduction  in  the  number  of  calibers. 
It  is  the  belief  that  too  many  calibers,  too  close  together,  exist. 

This  idea  has  been  especially  agitated  in  France,  but  has  also  been 

expressed  in  England. 

The  multiplication  of  calibers  makes  it  difficult  in  war  times  to  effi- 
ciently supply  the  many  classes  of  ammunition  with  their  multitude 

of  accessories. 

It  is  also  recommended  in  this  connection  that  not  more  than  three 

classes  of  guns  be  allowed  on  any  vessel,  and  that  these  be  uniform 

for  the  same  class  as  far  as  possible. 

The  British  advances  in  ordnance  include  new  12-in.  wire-wound 

guns  of  greater  length  than  the  old  guns.  These  guns  are  being 
delivered  and  mounted  in  the  Formidahle  class  of  battle  ships.  The 

new  9. 2-iii.  guns  are  being  mounted  in  the  Oressy  class  of  armored 

cruisers.  This  gun  is  to  be  the  heaviest  weapon  carried  by  tin4  twenty 
new  armored  cruisers  of  this  class;   two  to  be  mounted  on  each  vessel. 

The  7.5-in.  rapid-tire  gun  has  been  successfully  tried  and  approved. 
The  Welin  breeeh-screw  has  been  adopted  for  the  5-in.  K.  F.  gun. 

The  old  f>-in.  and  6-in.  guns  are  being  converted  into  rapid  firers. 
The   efforts    of    the     British    are    being    exercised    toward    a    large 

reserve  of  guns  and  ammunition. 

The  Maxim  ,303-in.  machine  gun  is  replacing  all  machine  guns  of 
old  pattern. 

New  mounts  for  the  9.2-in.  and  for  the  7..">  in.  Yickns  guns  have 
been  constructed  and  were  shown  at  the  Paris  Exposition. 

The  barbette  mounting  for  the  9.2-in.  gun  comprises  the  following 
parts:   (1)  Turntable,  ammunition   trunk,  roller   paths,   rollers,  etc. 
(ii)  Training  gear.      (3)  The  gun  mount  ing.  Including  I  he  <l<\  :il  ing  and 

sighting  gear.     (I)  Ammunition  hoisting  gear.     (5)  The  gun  shield. 

is.; 



184 

The  turntable  is  built  up  of  steel  plates  and  angles,  and  is  arranged 
to  rotate  on  a  live  roller  ring,  for  which  suitable  upper  and  lower 
paths  are  provided.  The  rollers  are  provided  with  flanges  on  both 
sides  to  take  the  horizontal  thrust,  and  they  are  bound  together  by  a 
ring  to  which  the  roller  axles  are  secured. 

The  training  rack  is  attached  to  the  lower  path,  to  which  is  geared 
the  pinion  for  training  the  turntable.  The  teeth  are  machined  out. 

The  turntable  is  arranged  to  be  rotated  both  b}T  hydraulic  and  hand 
power.  The  gearing  is  so  arranged  that  the  hand  and  hydraulic  power 
can  not  both  be  in  operation  at  the  same  time. 

Handles  for  hand  working  are  provided  in  a  convenient  position  on 

the  gun  platform;  they  are  connected  to  the  training  shafts  with  suit- 
able gearing.  The  power  training  is  controlled  from  the  sighting 

station. 

The  gun  is  mounted  on  a  slide  frame,  built  up  of  steel  plates  and 
angles,  and  provided  at  its  front  and  rear  with  bearings  upon  which 
the  gun  slides  during  recoil. 

The  slide  is  furnished  at  its  front  with  two  trunnion  arms  arranged 
to  be  supported  on  bearings  on  suitable  brackets  secured  to  the  upper 

part  of  the  turntable.  Two  recoil  c}Tlinders  are  attached  to  the  rear 
of  the  slide  frame,  provided  with  pistons  and  rods,  the  latter  being 
attached  to  a  band  on  the  gun  with  suitable  projections  for  taking  the 
same.  The  pistons  are  provided  with  orifices  to  allow  the  liquid  in 
the  cylinders  to  pass  from  one  side  to  the  other  during  recoil.  The 
orifices  are  controlled  by  suitably  shaped  bars,  so  that  the  pressure  on 
firing  will  be  approximately  constant. 

The  gun  is  held  in  the  firing  position  by  two  rows  of  springs  placed 
inside  the  slide  frame.  These  springs  are  of  sufficient  power  to  run 
the  gun  out  at  all  angles  of  fire,  suitable  arrangements  being  fitted  in 
the  recoil  cylinders  to  prevent  shock  when  returning  after  firing  at 
depression  or  low  angles  of  elevation. 

The  gun  is  arranged  to  be  elevated  by  hand  and  also  b}T  hydraulic 
power.  The  elevating  is  controlled  from  the  sighting  station  and 
from  a  secondaiy  hand  wheel  on  the  gun  platform.  The  sighting  gear 
as  shown  is  automatic  and  is  worked  by  gearing  from  the  cradle. 

The  projectiles  and  powder  charges  are  transferred  from  the  ammu- 
nition chambers  in  the  interior  of  the  ship  to  the  gun  platform  by 

means  of  two  hoists  supported  on  a  trunk  below  the  gun  platform  and 
arranged  to  deliver  the  projectiles  at  one  side  of  the  gun  and  the  powder 
charges  at  the  opposite  side;  they  are  operated  by  hydraulic  and  hand 
power.  A  loading  arm  is  attached  to  the  gun  slide  which  supports  a 
tray  on  which  the  projectiles  are  placed  for  loading;  the  mechanism 
of  the  loading  apparatus  is  such  that  the  projectile  always  remains 
parallel  to  the  axis  of  the  gun,  when  the  tray  with  shell  is  swung  into 
the  breech  of  the  gun. 
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A  small  hand  winch  is  provided  for  transferring  the  projectiles  to 

the  loading  tra\T  from  the  shell  trough  on  the  turntable. 
The  mounting  is  inclosed  b}r  a  shield  attached  to  the  upper  floor  of 

the  turntable  by  suitable  angles  and  plates.  The  shield  is  provided 

with  a  sighting  hood,  and  is  fitted  with  a  leather  apron  with  screws 
and  brackets  for  adjustment. 

The  breech  mechanism  for  the  9.2-in.  gun  is  of  the  same  type  as  that 

for  the  12-in.  gun,  and  is  so  arranged  that  the  whole  of  the  breech  action 

is  operated  and  controlled  b}7  the  rotation  of  a  hand  wheel,  and  is 
suitable  for  either  right  or  left  hand  guns.  By  turning  the  hand 

wheel,  the  breech  plug  is  first  rotated  and  unlocked,  and  then  swung 

out  of  the  breech  of  the  gun.  The  unlocking  of  the  breech  plug  is 

effected  by  means  of  what  is  usually  known  as  a  toggle  joint.  The 

long  arm  or  link  has  one  end  fitted  on  a  pin  projecting  from  the  rear 

face  of  the  breech  plug,  and  the  other  end  is  fitted  by  a  pivot  joint  to 

a  shorter  arm  or  crank  mounted  on  a  pivot  parallel  with  the  axis  of 

the  gun.  Both  the  link  and  the  crank  work  in  a  plane  parallel  to  the 
face  of  the  breech.  Around  the  boss  of  the  crank  are  formed  skew 

gear  teeth,  engaging  with  similar  teeth  formed  partly  around  the  boss 
of  a  quadrant,  which  is  mounted  on  a  vertical  pivot. 

This  quadrant  has  also  formed  partly  around  the  boss  ordinary  spur 

teeth,  which  engage  with  similar  teeth  on  a  second  quadrant  fixed  on 

the  hinge-bolt  of  the  carrier.  The  hinge-bolt,  together  with  its  quad- 
rant, is  revolved  by  means  of  a  worm  and  a  worm  wheel,  which  are  in 

turn  actuated  by  the  hand-wheel  suitably  mounted  at  the  breech  of 
the  gun. 

To  open  the  breech,  the  hand  wheel  is  rotated,  and  thus,  by  means  of 

the  worm-wheel,  the  second  quadrant  causes  the  first  quadrant  and 
crank  to  turn,  thus  rotating  the  breech  plug  until  it  becomes  unlocked. 

By  continual  turning  of  the  hand-wheel,  the  carrier  with  the  breech- 
plug  is  swung  out  clear  of  the  breech  of  the  gun.  The  ordinary 

retaining  catch  is  employed  for  holding  the  plug  in  position  when  out 

of  the  gun.     The  opposite  action  takes  place  on  closing  the  breech. 

The  breech  plug  is  of  the  same  special  construction  as  that  of  the 

6-in.  R.  F.  gun. 

The  gun  is  arranged  to  be  tired  by  electric  or  percussion  tubes.  For 

this  purpose,  a  nut  is  lit  ted  on  the  end  of  the  obturating  bolt;  in  this 
nut  a  vertical  slide,  which  covers  the  end  of  the  tiring  primer,  is 

worked    by  means  of  a  spring   bolt   which   engages  with  a  sliding  bar 
working  in  the  face  of  the  carrier. 

The  sliding  bar  is  also  provided  with  a  spring  bolt  which  engages 
with  a  cam  on  the  crank  of  the  toggle  joint.      An  ejector,  actuated  by 

the  movement  of  the  slide,  is  fitted  in  the  nut.     A  spring  retaining 

catch  is  fitted  in  the  obturating  bolt,  having  a  lip  which  prevents  the 
lube  from  being  jerked  out,  however  violently  the  mechanism  may  be 
closed. 
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The  action  is  as  follows:  When  the  hand-wheel  of  the  breech  mechan- 

ism is  turned  to  open  the  breech,  the  crank  begins  to  move,  and  by 

means  of  the  cam  it  forces  the  slide  in  the  nut  away  from  the  primer. 
When  the  slide  has  been  moved  down  far  enough,  it  actuates  the 

ejector,  thus  jerking  out  the  firing  tube.  Previous  to  ejecting  the 
tube,  the  retaining  catch  is  automatically  lifted  by  the  ejector  so  as 
to  allow  a  free  passage.  On  the  first  movement  of  the  slide  downward 

and  before  the  breech  has  been  unlocked,  the  firing  needle  is  auto- 

matically cocked  by  means  of  the  toe  with  which  it  is  provided  engaging 

with  a  quick  incline  on  the  rear  of  the  firing  gear  nut.  The  spring 
bolts  are  arranged  so  that  in  the  case  of  a  miss  fire  the  slide  may  be 

pulled  down  by  hand  to  a  certain  extent,  sufficient  to  eject  the  tube 

without  its  being  necessary  to  open  the  breech. 

The  greater  part  of  this  movement  is  identical  in  the  9.2-in.  and 

7.5-in.  breech  fittings.  The  shield  or  barbette  is  intended  to  give 
complete  protection  to  the  breech  of  the  gun,  the  mechanism,  and  the 

crew.  It  weighs  50  tons,  the  gun  28  tons,  while  the  entire  revolving 

weight  of  the  mounting  is  120- tons. 
The  barbette  is  balanced  at  its  center  of  gravity  and  revolves  easily. 
The  barbette  armor  in  front  is  6i  inches  thick,  and  1  inches  at  the 

side.  The  gun  can  be  loaded  between  4  degrees  depression  and  6 

degrees  elevation,  the  maximum  elevation  of  the  gun  being  15  degree-, 
and  depression  7i  degrees.  The  full  traverse  of  the  gun  through  270 

degrees  is  carried  out  in  20  seconds  by  power,  while  by  hand  1  men 

can  perform  the  same  in  To  seconds. 

The  Vickers-Maxim  special  new  mechanism  has  been  lately  adapted 
to  these  guns  for  opening  and  closing  the  breech  by  a  single  movement 

of  a  hand  lever,  requiring  2  seconds.  By  this  improvement  .">  rounds 
were  fired  in  1  minute,  '26i  seconds,  or  3^  rounds  per  minute. 

In  ships,  as  the  Centurion  and  Barfieur,  having  this  type  of  gun. 
the  best  rate  heretofore  has  been  1  round  in  1  minute,  30  seconds. 

This  improvement,  therefore,  shows  a  rate  of  fire  of  5  times  over 
the  old  type. 

DESCRIPTION  OK  THE  NEW  YI<  KKKS-MAX1M  7. 5- IN.  QUICK-FIRING  (il  \. 

f  [From  the  Journal  of the  Royal  United  Service  Institution.] 

The  gun  is  of  steel  and  wire  construction.  It  is  50  calibers  lone*  in 
the  bore,  the  total  length  from  the  breech  face  to  the  muzzle  being 

386.7  inches.  It  is  constructed  with  an  outer  tube  extending  the  whole 

length  of  the  gun.  into  which  a  tapered  liner  is  driven  and  held  in 

position  by  a  bush  screwed  into  the  breech  end  of  tin4  gun.  and  in  this 
the  breech  plug  of  the  mechanism  is  screwed.  Wire  is  tightly  wound 

round  the  outer  tube,  the  tension  varying  in  successive  layers,  accord- 

ing'  to   the   method    usual    in    the  manufacture  i^\'  these  guns. 
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The  wire  extends  over  the  chamber  and  that  portion  of  the  bore  where 
the  highest  pressures  are  experienced.  The  wire  is  then  covered  by  a 

steel  jacket,  on  which  are  formed  two  ke}^s  which  prevent  the  rota- 

tion of  the  gun,  due  to  the  reaction  as  the  shell  is  turning-  in  the  rifled 
bore.  The  jacket  is  connected  to  the  outer  tube  by  a  shoulder  and  a 

screwed  collar  with  shoulders.  On  the  jacket  is  screwed  a  ring  pro- 

vided with  arms  for  connecting  the  recoil  c}?rlinder. 
The  chamber  of  this  gun  is  made  exceptionally  large  and  is  designed 

to  stand  erosion  caused  by  the  employment  of  large  cordite  charges. 
The  chief  advantages  of  this  design  of  gun  are: 
That  the  gun  only  consists  of  four  distinct  parts,  including  the 

breech  ring,  and  that  the  great  thickness  of  the  outer  tube,  which 
extends  the  whole  length  of  the  gun,  insures  great  girder  strength, 
and  the  tendency  to  bend  that  some  designs  of  guns  have  shown  is 
entirely  obviated. 

With  92.6  pounds  of  nitro-cellulose  for  a  charge  and  using  a  200- 
pound  shot,  a  muzzle  velocity  of  2,920  feet  per  second  aha  a  muzzle 

energy  of  11,325  foot-tons  can  be  obtained. 

DESCRIPTION    OF   BREECH   MECHANISM. 

Hcmd-lever  type. — The  breech  mechanism  heretofore  referred  to 
for  the  7.5-in.  gun  is  a  new  design  of  single-motion  type,  i.  e.,  the 
breech  is  opened  or  closed  by  the  single  motion  of  a  hand  lever.  In 

this  design  of  breech  mechanism,  the  horizontal  swing  of  the  hand- 
lever  rotates  (locks  or  unlocks)  the  breech  plug,  swings  it  in  or  out  of 
the  gun,  and  cocks  the  firing  striker. 

The  firing  gear  is  arranged  for  firing  by  electricity  or  percussion, 

and  is  directly  operated  by  the  hand  lever,  so  that  the  gun  is  abso- 
lutely safe  before  the  breech  commences  to  open.  The  breech  plug  is 

of  special  design  and  is  mounted  and  free  to  turn  on  an  arm  or  carrier 
pivoted  at  the  right  side  of  the  breech. 

The  threaded  portion  of  the  breech  plug  is  divided  into  segmental 

portions  of  varying   radii.      In  the  7.5-in.  breech   plug   there  are  nine 
segments,  and  six  of  these  are  threaded,  i.  e.,  two-thirds  of  the  cir- 

cumference is  used  forresisting  the  strains  when  firing;  this  enables  a 
verv  short  breech  plug  to  be  employed.  Owing  to  the  shortness  of 
the  breech  plug,  it  can  be  swung  clear  of  the  breech  after  unlocking 
without  any  curvature  and  without  unusual  longitudinal  withdrawal. 

The  I  )e  Bange  obturator  Is  employed.  The  arrangement  for  actu- 
ating the  breech  plug  is  very  simple,  and  consists  of  a  link,  one  end  of 

which  is  pivoted  on  a  pin  projecting  from  the  end  of  the  breech  plug, 
the  other  end  being    pivoted  to  a  short  crank   which   is  mounted  on  the 

breech-plug  carrier.     Around  the  boss  of  the  hand  lever  which  is  piv 
oted  on  the  carrier  is  a  skew  cfear  wheel  which  "ems  with  skew  teeth 
formed  on  the  boss  of  the  short  crank. 
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The  hand  lever  lies  close  up  to  the  gun,  and  the  centers  of  the  link 

and  crank  are  arranged  to  form  a  locking  point  when  the  breech  is 

closed.  This  arrangement  of  link  and  crank  provides  great  power, 

when  opening  or  closing  the  breech. 

The  firing  gear  is  arranged  to  fire  either  by  electricity  or  percussion. 

For  this  purpose  a  nut  is  fitted  on  the  end  of  the  obturating  bolt.  In 

this  nut  a  vertical  slide,  which  covers  the  end  of  the  firing  primer  is 

worked  by  means  of  two  spring  bolts.  One  of  these  bolts  engages 
with  a  cam  on  the  hand  lever,  the  other  in  a  groove  in  the  link  of  the 

breech  mechanism.  An  ejector,  actuated  by  the  movement  of  the 

slide,  is  fitted  in  the  nut.  A  spring  retaining  catch  is  fitted  in  the 

obturator  bolt,  having  a  lip,  which  prevents  the  tube  from  being  jerked 
out,  however  violently  the  mechanism  may  be  closed. 

The  action  is  as  follows:  When  the  lever  on  the  breech  mechanism 

is  swung  away  from  the  gun  h\  means  of  the  cam,  it  forces  the  slide 

downward  in  the  nut.  As  the  lever  continues  to  swing  away  from 

the  gun,  it  eventually  loses  its  connection  with  the  spring  bolt  of  the 

slide,  and  the  downward  movement  of  the  slide  is  continued  by  the 

movement  of  the  link,  which  actuates  the  other  spring  bolt  and  keeps 
the  slide  in  the  correct  relative  position  until  the  breech  is  closed. 

When  the  slide  has  been  moved  down  far  enough  it  actuates  the 

ejector,  thus  jerking  out  the  firing  tube. 

Previous  to  ejecting  the  tube  the  retaining  catch  is  automatically 

lifted  by  the  ejector  so  as  to  allow  a  free  passage.  On  the  first  move- 
ment of  the  slide  downward,  and  before  the  breech  has  been  unlocked, 

the  firing  needle  is  automatically  cocked  by  means  of  the  toe  with 

which  it  is  provided  engaging  with  a  quick  incline  on  the  rear  of  the 

firing-gear  nut.  The  spring  bolts  are  arranged  so  that  in  case  of  miss- 

fire  the  slide  may  be  pulled  down  by  hand  to  a  certain  extent,  suffi- 
cient to  eject  the  tube  without  its  being  necessary  to  open  the  breech; 

Barbette  mount  for  7.5-in.  r<q)id-jire  gun. — In  addition  to  the  center- 
pivot  mounting  for  this  gun,  described  in  No.  XIX  of  this  series, 

a  barbette  mount  has  been  designed.  The  mounting  comprises  the 

following  principal  parts:  (1)  The  rotating  turntable  or  gun  plat- 
form, carrying  the  brackets  for  supporting  the  gun  mounting,  with 

roller  paths  and  rollers,  etc.;  (2)  the  training  gear,  electric  and  hand: 

(3)  the  gun  mounting,  including  the  elevating  and  sighting  gear:  (4) 

ammunition-hoisting  gear:  (5)  the  gun  shield. 
The  turntable  is  built  up  of  steel  plates  and  angles,  and  is  arranged 

to  rotate  on  a  live  roller  ring,  for  which  suitable  upper  and  lower 

paths  arc  provided. 

The  rollers  are  provided  with  flanges  on  both  sides  to  take  the  hori- 
zontal thrust,  and  they  are  bound  together  by  a  ring  to  which  the 

roller  axles  are  secured. 
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The  training  rack  is  attached  to  the  lower  path,  to  which  is  geared 

the  pinion  for  training  the  turntable. 

The  turntable  is  arranged  to  be  rotated  both  by  hand  and  electric 

power.  The  gearing  is  so  arranged  that  only  one  form  of  power  can 
be  in  operation  at  the  same  time.  An  automatic  brake  is  also  provided 

which  is  always  in  action,  when  the  electric  motor  is  not  actually  at 

work.  The  training  motion  is  controlled  from  the  sighting  hood. 

Handles  are  provided  for  men  at  each  side  of  the  gun;  they  are  con- 
nected to  the  training  shaft  with  suitable  gearing. 

The  gun  is  supported  in  a  cradle  with  bearing  straps,  along  which 

the  gun  moves  on  recoil.  The  forward  end  of  the  cradle  is  provided 

with  trunnions  arranged  to  rest  on  brackets  secured  to  the  upper  part 
of  the  turntable. 

The  elevating  arc  is  securely  attached  to  the  gun  cradle  at  one  side. 

A  pinion  on  a  transverse  shaft,  supported  on  the  trunnion  bracket,  is 

provided  for  actuating  the  arc,  and  is  operated  by  worm  gearing  from 

the  sighting  station  and  from  a  secondary  handwheel  on  the  gun 

platform. 

The  recoil  c}linder  is  securely  attached  to  the  rear  end  of  the  gun 

cradle  below  the  gun,  and  is  provided  with  a  piston  rod  attached  to 

the  lug  in  the  gun;  an  orifice  on  the  piston  is  provided  for  the  passage 

of  fluid  from  one  end  to  the  other,  when  the  gun  recoils  after  fire. 

Two  recuperator  springs  are  provided,  one  on  each  side  of  the  recoil 

cylinder,  of  sufficient  power  to  insure  the  gun  running  out  at  all  angles 

of  fire.  A  control  bar  with  automatic  valve  is  provided  in  the  recoil 

cylinder  to  insure  the  gun  running  out  Avithout  shock  after  firing  at 

depression  or  low  angles  of  elevation. 

Automatic  sighting  gear  is  provided  on  the  gun  mounting. 

The  projectiles  and  powder  charges  are  transferred  from  the  ammu- 
nition chambers  in  the  interior  of  the  ship  to  the  gun  platform  by 

means  of  an  endless  chain  hoist,  provided  with  suitable  receptacles 

which  deliver  the  charges  on  an  inclined  tray  at  the  side  of  the  gun, 

from  which  position  they  are  conveyed  to  the  gun  truck  by  hand. 

The  hoist  is  driven  by  an  electric  motor,  and  portable  handles  are  pro- 
vided for  hand  working. 

The  mounting  is  inclosed  by  a  shield  attached  to  the  upper  floor  of 
(he  turntable  by  suitable  angles  and  plates. 

The  shield  is  provided  with  sighting  hoods,  and  Is  fitted  with  a 
leather  apron,  with  screws  and  brackets  for  adjustment. 

TWIN   IWOI  NTS. 

Recent  publications  state  that  the  Elswick  firm  has  produced  a  twin 

mount  for  their  6-in.  R.  F.  guns.  The  guns  are  mounted  in  pairs, 
resting  in  twin  cradles  side  by  side,  so  arranged  as  to  he  elevated 

together  or  separately,  as  desired.     Each  cradle  Is  supported  by  a 
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pair  of  trunnions,  the  four  trunnions  being  in  the  same  straight 

line.  The  two  cradles  can  be  coupled  together  so  that  the  guns  can 

be  elevated  and  sighted  as  a  single  gun,  or  they  may  be  uncoupled 
and  each  gun  elevated  and  sighted  independently.  Each  cradle  is 

fitted  with  the  usual  elevating  and  sighting  gear  for  working  the  guns, 
and  either  or  both  may  be  used.  The  cradles  are  coupled  together 
by  a  longitudinal  keyway  cut  in  the  adjacent  sides  of  each  cradle, 

which  are  close  together,  so  that  when  the  cradles  are  adjusted  to 

bring  the  axes  of  the  two  guns  into  the  same  horizontal  plane,  a 
key  can  be  inserted  in  these  two  keyways  and  so  lock  the  cradles 

together,  preventing  one  being  elevated  without  the  other.  The  top 

edges  of  the  adjacent  sides  of  each  cradle  are  also  grooved  longitudi- 
nally, and  a  keep  or  keeps,  with  projections  to  fit  these  grooves,  is  bolted 

to  the  longitudinal  key,  the  object  of  the  keep  being  to  maintain  the 

axes  of  the  two  guns  strictly  parallel  with  each  other,  and  also  to  clamp 

the  longitudinal  key  securely  in  place.  There  is  also  a  Schneider 

twin  mount  for  their  5.9-in.  R.  F.  guns,  as  exhibited  at  the  Paris 
Exhibition.  (See  plates.)  The  following  are  the  characteristics  of  the 

gun,  as  published  in  the  E  ntjtneerhuj,  of  London: 

Weight  of  gun   pounds. .  10,  358 
Length  in  calibers    42 

Weight  of  projectile   pounds. .  88 

Weight  of  smokeless  powder  charge   do    24 

Muzzle  velocity.  A   foot-seconds. .  2,  427 

Muzzle  energy   foot-tons . .  3,  730 
Perforation  of  wrought  iron   inches. .  20.  079 

Weight  of  mounting   pounds . .  16,  530 

In  both  guns  the  breech  opens  in  one  action  of  the  breechblock, 

the  latter  containing  safety  devices  against  premature  or  hanging  tire, 

and  accidental  opening  of  the  breechblock.  An  extractor  automat- 

ically withdraws  the  cartridge  case  when  the  breechblock  is  com- 
pletely opened  out. 

The  two  guns  arc  placed  in  one  single  jacket,  fitted  with  four 

hydraulic  recoil-cylinders  and  the  two  independent  air- recuperators, 
which  insure  running  out  again  under  all  angles.  The  two  guns  can 

be  fired  simultaneously  or  successively ;  in  either  case  one  gunner 
suffices  for  the  service. 

Sets  of  cylindrical  rollers  are  placed  between  the  trunnions  of  the 
jacket  mounting  of  the  trunnion  plates  of  the  slide  in  order  to  reduce 

the  efforts  required  for  elevating  the  gun.  The  elevating  mechanism 
consists  of  an  endless  screw  with  helicoidal  wheel,  which  insures  the 

absolute  irreversibility  of  the  system;  the  action  is  transmitted  to  the 
mechanism  by  a  hand  wheel  held  by  the  gunner. 

The  movable  system  for  lateral  training  is  guided  at  the  top  by  a 

series  of  cylindrical  rollers  and  rests  on  a  ring  o(  balls,  the  lower  racer 
being  fixed  in  the  bedplate. 
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With  this  arrangement,  one  man,  by  working  the  crank,  can  fol- 
low a  target  moving  at  a  35-knot  speed  at  a  distance  of  550  yards. 

When  the  hand  wheel  is  released,  after  having  been  turned  rapidly , 

the  movable  system  tends  to  continue  its  motion,  but  is  quickly  held 

fast  by  a  special  friction  device.  A  small  hydraulic  brake  and  a 

spring  buffer  allow  the  firing  of  one  gun  onhT,  the  mounting  deviating 
but  little.  The  gun  and  men  are  protected  by  a  shield  fixed  to  the 

slide  by  elastic  couplings,  the  shape  of  the  shield  varying  at  will. 

The  principal  advantages  of  this  material  are  the  following: 

The  placing  of  two  guns  in  one  jacket  mounting  reduces  to  a 
minimum  the  distance  between  the  axes  of  the  guns  and  also,  to  a 

large  degree  (compared  Avith  the  guns  joined  together  in  the  usual  way), 

the  couple  of  forces  which  act  on  the  lateral  training  mechanism  when 

only  one  gun  is  fired.  The  mountings  and  shield  are,  besides,  lighter 

in  weight. 

Complete  solidarity  of  the  two  guns  as  regards  training,  which  can 
be  effected  by  one  man  who  has  within  easy  reach  all  the  mechanism 

enabling  him  to  follow  with  both  guns  the  displacements  of  a  movable 

target.  Firing  is  rapidly  regulated  and  all  maneuvers  are  most  easily 

carried  out,  owing  to  the  special  measures  taken  to  reduce  all  resist- 

ance's. A  lesser  number  of  attendants  is  required  for  serving  the  two 
guns.  Concentrated  firing  is  easy,  resulting  in  double  the  effects,  at 

Least,  to  be  obtained  with  a  single  gun,  owing  to  the  greater  concus- 
sion due  to  the  simultaneous  delivery  of  two  shots  on  the  target. 

Service  publications  state  that  the  German  nav}r  proposes  to  increase 
their  turret  guns  from  the  9.45-in.  to  11-in. 

They  have  had  slow-firing  guns  of  10.2,  11,  and  12-in.  caliber  on 
several  of  their  older  battleships  and  armored  cruisers,  but  at  the 

time  of  the  Spanish-American  war  they  believed  that  the  9.45-in. 

rapid-fire  gun  should  be  their  largest  caliber,  and  their  newer  bat- 
tle-hips have  each  two  9. 45 -in.  in  each  of  their  armored  turrets  and 

two  guns  of  the  same  caliber  on  each  of  their  armored  cruisers. 

The  change  in  opinion  is  said  to  he  because  of  their  having  suc- 

ceeded in  adapting  their  rapid-fire  mechanism  to  the  11-in.  caliber. 

The  new  battleships  and  armored  cruisers  of  this  year's  program 
are  to  be  armed  with  the  Ll-in.  rapid-fire  guns. 

The  manipulation  of  the  Krupp  guns  has  been  criticised  abroad,  in 
view    of    the    complication    of   powers,    it    being    considered    that     one 

kind  of  power  should,  if  possible,  be  employed,  for  security  in  time 
of  battle. 

The  English  Vickers  use  hydraulic,  bul  the  Krupps  are  reported  to 
use  elect  lie  motors  for  elevating  and  training,  hydraulic  power  for  the 
rammer  and  for  the  recoil  cylinders,  a  portion  of  t he  liquid  being  used 

for  compressing  air,  storing  up  a   pari  of  the  energy  to  be  afterwards 
used  in  running  the  gun  out  to  the  tiring  position.      This  system  ne< 
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sitates  laying  the  gun  to  a  fixed  angle  for  loading.  Electrical  power 

is  also  used  for  working  the  ammunition-supply  motors,  which  have 
hand  power  also. 

The  Krupp  modified  Welin  screw  is  shown  in  the  plate.  As  described 
in  the  International  Review,  the  inclined  faces  of  the  screw  threads  are 

suppressed,  but  the  general  form  remains  unaltered.  There  are  eight 

equal  sections.  The  system  of  rising  steps,  b}T  which  the  plain 
unthreaded  surface  of  the  interrupted  screw  is  reduced,  is  applied  to 
the  four  sectors  forming  half  the  circle,  and  again  to  the  other  four. 
The  first  figure  on  the  plate  shows  the  breech  open;  the  second,  closed; 
and  the  third,  locked.  A  rotation  of  45  degrees  to  the  right  serves  to 

engage  the  breech-screw  bearings  completely.  As  is  pointed  out,  six- 
eighths  of  the  circumference  has  a  screw-thread  support,  instead  of 
only  one-half,  as  in  the  interrupted  screw.  AVhile  the  face  of  the 
thread  is  not  inclined  the  entire  screw  is  conical,  as  shown,  to  enable 
it  to  be  swung  open  and  closed  on  a  smaller  circle.  The  breech  screw 

is  held  in  the  shutter  or  carried  by  a  bayonet- joint  arrangement. 
When  the  breech  is  closed  the  bolt  E,  with  spring  G,  which  is  fixed  in 
the  shutter,  prevents  rotation.  The  lever  D,  by  which  the  breech  plug 
is  rotated,  acts  on  the  screw,  pivoting  on  the  vertical  bolt  K,  and  fixed 
in  the  shutter  or  carrier.  When  the  lever  closes  home  it  is  locked  by 
a  spring  catch,  which  has  to  be  freed  to  open  the  breech,  which  is 
done  by  much  the  same  action  as  usual,  although  the  extractor  O,  in 
figures  1  and  3,  drawing  out  the  metallic  cartridge,  is  claimed  to  be 
superior  to  those  of  other  systems.  The  adoption  of  the  Welin  screw 
by  the  Krupps,  though  in  a  modified  form,  is  strong  evidence  of  its 
efficiency  for  modern  guns. 

The  plate  shows  the  system  of  gun-firing  circuits  as  employed  in 
the  English  ships  of  the  Majestic  class.  The  London  Electrical  R>  vu  w 
describes  this  system  as  follows: 

The  advantages  that  are  obtained  by  using  electricity  for  firing  guns  in  the  navy 
are  twofold.  First  and  foremost  is  the  increased  safety;  for  with  its  electric  circuit 

broken  until  the  gun  is  run  out,  a  gun  can  only  be  tired  in  a  safe  position,  and  the 

fuse,  or  tube  as  it  is  called,  containing  no  fulminate  of  mercury,  allows  of  rough 

handling  of  the  cartridge,  which  under  the  circumstances  that  attend  a  rapid  and 

continual  fire  is  inevitable,  or  practically  so.  The  second  advantage  is  in  the  posi- 
tion of  the  captain  of  the  gun,  who  can  keep  his  eye  along  the  sights  and  his  fing 

on  the  trigger  the  whole  time  the  gun  is  being  loaded,  so  that  he  is  ready  to  lose  no 
time  directly  the  gun  is  out  again. 

In  percussion  firing,  which  is  always  an  alternative  in  case  of  the  electric  circuit 

failing,  the  lanyard  that  releases  the  striker  is  not  in  the  hands  of  the  captain  of  the 

gun  himself;  it  is  pulled  by  a  subordinate  on  the  word  "Fire!"  When  the  move- 
ment of  the  ship  is  considered,  together  with  the  motion  of  the  target,  the  fraction 

of  time  that  elapses  between  the  word  of  command  and  its  execution  makes  no  small 
difference  to  the  practice. 

A  reference  to  the  plate  will  show  how  the  circuit  is  arranged  in  the  o-in.  rapid- 
fire  gun.  The  sights  are  fixed  on  the  mounting,  and  not  on  the  gun  itself,  which  by 

its  recoil  would  otherwise   force  the  captain  of  the  gun  to  take  a  fresh  alignment  for 
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each  round.  There  are  two  sets  of  sights,  one  on  either  side,  two  batteries,  and 

naturally  two  distinct  firing  keys,  which  are  in  the  form  of  a  pistol,  the  trigger 

making  contact  on  being  pressed. 
The  circuit  in  each  case  may  be  traced  from  the  negative  pole  of  the  battery  through 

the  firing  key  to  a  rubbing  contact  at  the  outer  extremity  of  the  recoil  slide;  a  con- 
tact piece  on  the  gun  itself  takes  against  this  when  the  gun  is  fully  run  out,  and  only 

then  is  the  circuit  complete  to  the  striker.  The  striker,  so  called  from  the  fact  that 

it  is  made  to  do  duty  as  such  when  percussion  fire  is  resorted  to,  consists  of  a  steel 

tube  filled  with  gutta-percha  insulation,  through  the  center  of  which  runs  the  circuit, 
ending  in  a  brass  nipple,  which  takes  against  the  contact  piece  on  the  fuse  itself 

when  the  breech  is  closed.  A  mechanical  device  on  the  breech  prevents  this  nipple 

from  making  contact  until  the  breech  piece  is  properly  home,  so  that  it  would  be 

impossible  to  fire  the  gun  with  the  breech  only  partially  in  position.  The  nipple 
makes  contact  with  a  small  disk  that  is  well  insulated  from  the  brass  cartridge  into 

which  the  fuse  is  screwed,  and  the  circuit  proceeds  from  this  disk  to  a  thin  platinum 

bridge  embedded  in  priming  composition  and  thence  to  earth,  which  is  represented 

by  the  brass  cartridge  case  and  the  gun.  The  positive  pole  of  the  battery  being 

brought  to  the  gun  mounting  picks  up  the  return  through  the  gun. 

The  turret  or  barbette  circuits  in  battleships  of  the  later  types,  such,  for  instance, 

as  the  Majestic  class,  serve  as  a  very  good  illustration  of  the  precautionary  meas- 
ures that  are  provided  to  insure  against  accidental  firing  of  the  gun  when  in  an  unsafe 

position,  or  before  the  breech  is  properly  closed. 

The  safety  arrangements  may  be  divided  into  four,  namely,  the  firing  key,  the  ring 

switch,  the  run-out  contact,  and  the  breech-locking  bolt.  If  we  trace  the  circuit  in 
the  accompanying  diagram  we  shall  see  that  it  is  in  duplicate,  one  battery  being 

placed  on  each  side  of  the  turret  and  the  connections  between  each  battery  and  its 

individual  gun  exactly  similar.  Thus,  in  either  case  we  start  from  the  negative  pole 

of  the  battery  and  come  first  to  the  firing  key.  This  key  or  pistol  is  represented  in 

the  figure  at  K,  and  it  is  placed  in  the  sighting  hood,  from  which  the  captain  of  the 

gun  lays  his  sights. 
The  circuit  is  seen  to  continue  from  K  to  the  rear  switch  S. 

The  rear  switch  has  two  duties  to  fulfill,  the  most  important  being  the  safety  it 

provides  for  the  man  whose  duty  it  is  to  place  the  fuse  or  tube  in  the  gun.  If  this 

switch  is  at  "Off,"  it  is  obvious  that  the  tube  can  not  be  fired  while  the  man  is  imme- 
diately in  rear  of  it,  and  thus  cause,  by  the  recoil  of  the  gun,  the  death  of  the  man 

attending  the  breech  mechanism.  It  is  under  his  control,  and  heonly  puts  it  to  "On" 
when  he  is  in  a  safe  position  immediately  before  the  gun  is  reported  ready. 

From  this  switch  the  circuit  proceeds  to  II,  the  run-out  contact.  This  contact  is 

made  by  the  gun  itself,  automatically,  upon  reaching  the  limit  of  its  run-out  position, 
so  that  in  case  of  the  gun  not  being  properly  run  out  to  its  full  extent  it  will  be 

impossible  to  fire  it.  Were  this  safety  arrangement  not  there,  the  gun  might  be  flred 
when  only  half  out.  Its  recoil  would  then  be  only  partially  absorbed  by  the 

hydraulic  cylinders  and  disastrous  consequences  might  ensue.  In  any  case  there 

would  be  a  heavy  strain  brought  upon  the  mounting.  From  this  contact  we  now 

come  to  the  fourth  and  last  safety  arrangement,  which  is  the  breech-locking  boll  I). 

The  breech-locking  boll  provides  against  the  gun  being  flred  when  the  breech  is 
not  properly  dosed,  and  in  order  to  explain  its  action  it  will  be  necessary  lii  I  to 

examine  tin-  means  l»y  which  the  breech  is  screwed  home. 
Alter  the  gUIl  has  been  loaded,  a  cradle,  in  which  rests  the  lueech  piece,  Is  moved 

over  by  a  hydraulic  ram  until  it  is  opposite  the  chamber.      A  second  ram  then  pushes 
it  from  the  rear  into  the  gnu. 

So  far  the  breech  piece  is  not  locked  in  any  way,  ami  il  is  not  until  the  gun  begins 

to  run  out  t  hat  a  project  ion   on    the    breech    piece,  taking  in  an   inclined   Blo1    »»n   tin- 
carriage,  forces  it  to  revolve  within  the  chamber  ami  the  screw  threads  t"  take. 

1252-01   l:; 
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Until  the  breech  has  performed  nearly  a  quarter  of  a  turn  it  is  not  properly  home 
and  the  gun  is  not  safe.  To  provide  against  the  possibility  of  the  gun  being  fired 
without  the  breech  being  properly  and  securely  closed,  this  fourth  safety  device  is 
designed.  It  consists  of  a  locking  bolt  which  works  on  an  inclined  plane  as  the  gun 
runs  out,  and  the  circuit  is  passed  through  this  bolt,  insulated  from  it,  of  course,  so 

that  when  the  bolt  locks  the  breech  piece  to  the  gun  the  fact  of  its  coming  into  posi- 
tion completes  the  circuit. 

The  circuit  proceeds  then  from  the  locking  bolt  direct  through  the  contact  piece  on 

the  gun  tube,  thence  through  the  fine  fusible  bridge  embedded  in  priming  composi- 
tion, and  thence  to  the  brass  body  of  the  gun  tube,  where  it  picks  up  an  earth  return 

in  the  metal  of  the  gun  itself,  the  positive  pole  of  the  battery  being  led  to  earth. 
With  the  circuit  as  at  present  described  it  will  be  seen  how  either  battery  may  be 

made  to  fire  its  own  particular  gun,  but  in  practice  it  is  often  necessary  to  fire  both 
guns  simultaneously. 

The  captain  of  the  barbette  or  turret  usually  takes  up  his  position  in  one  of  the 

sighting  hoods,  and  lays  both  guns  from  that  position — it  would  cause  waste  of  val- 
uable time  if  he  had  to  change  his  position  for  each  gun — and  so  the  two  circuits  are 

connected  together  by  a  wire  between  the  two  switches  S.  It  will  now  be  seen  that 

either  battery  may  be  made  to  fire  the  guns  singly  or  both  simultaneously,  accord- 
ing to  the  connection  made  by  the  switch  at  S,  so  that  if  either  battery  fails  the  other 

may  be  substituted. 
A  vertical  galvanometer,  offering  a  resistance  of  1,000  ohms,  can  be  switched  into 

the  circuit  in  place  of  the  firing  key  immediately  before  the  gun  is  fired,  and  this 
will  show  if  the  circuit  is  complete.  Its  high  resistance  renders  the  current  too  small 
to  fire  the  fuse,  and  thus  the  circuit  may  be  tested  when  the  gun  is  loaded. 

SIGHTING  GUNS. 

The  Naval  and  Military  Record  of  London  states  that  the  British 

Admiralty  have  directed  the  substitution  of  3-pounders  for  the 
7-pounder  sighting  guns  for  turrets  and  barbettes. 

These  sighting  guns  are  mounted  on  the  tops  of  turrets  and  bar- 
bettes, and,  as  they  are  controlled  entirely  by  the  training  and  elevating 

mechanism  of  the  large  guns,  they  prove  most  useful  for  instructional 
purposes  besides  enabling  captains  of  guns  to  ascertain  the  exact  aim 
of  the  large  guns  by  the  discharge  of  the  sighters,  thus  effecting  an 
economical  saving  of  ammunition  and  contributing  substantially  to  the 
preservation  of  the  life  of  the  large  weapons.  The  breech  of  these 

sighting  guns  is  connected  to  that  of  its  parent  gun  by  a  long  adjust- 
able link  bar,  so  fixed  that  the  movement  of  the  elevating  gear  of  the 

large  gun  gives  corresponding  elevation  to  the  two  guns. 

SECONDARY  BATTEKY  GUNS. 

The  French  navy  has  adopted  the  37-millimeter  (1.46-in.)  Maxim 
for  ships  and  the  3^-millimeter  (0.81-in.)  Maxim  for  torpedo  boats. 

The  Hotchkiss  company  have  developed  their  3-pounder  gun.  mak- 
ing it  semi-automatic.  This  gun  is  identical  with  the  standard  Hotch- 
kiss rapid-fire  3  pounder  on  the  automatic  recoil  mounting,  with  the 

exception  of  the  semi-automatic  gear.  By  this  arrangement  the  oper- 
ations of  opening  the  breech,  extracting  and  ejecting  the  spent  car- 
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tridge  case,  and  closing  the  breech  are  automatically  performed,  it 

being  only  necessaiy  to  load  and  fire  by  hand.  This  mechanism  does 

not  appreciably  complicate  the  gun,  only  three  moving  pieces  being 
added  to  the  gun  proper  and  three  fixed  parts  to  the  carriage.  The 

gear  is  extremely  simple,  and  is  so  arranged  that  its  action  is  uninflu- 
enced by  a  reduced  recoil  or  an  incomplete  return  to  battery.  The 

normal  recoil  of  the  3-pounder  gun  is  about  100  millimeters,  but  the 

semi-automatic  gear  will  perform  its  functions  with  a  recoil  of  only  75 

millimeters,  or,  when  the  gun  fails  to  return  to  battery,  by  10  milli- 
meters. 

The  semi-automatic  mechanism  consists  essentially  of  an  actuating 
slide  pivoted  to  and  recoiling  with  the  crank  handle  of  the  gun;  a  stout 

spiral  spring  in  tension  between  the  end  of  the  slide  and  a  fixed  part 

of  the  mounting;  a  buttress  plate  bolted  to  the  mounting,  and  a  lock- 
ing spring  attached  to  the  extractor. 

The  recoil  of  the  gun  is  only  utilized  in  extending  the  spiral  spring 

and  in  bringing  the  slide  in  line  with  the  buttress  plate;  the  breech 

is  opened  and  the  spent  cartridge  case  is  extracted  and  ejected  during 

the  return  of  the  gun  to  battery. 

The  extractor  is  so  arranged  that  on  the  ejection  of  the  spent  case 

it  locks  the  breechblock  in  the  open  position  and  holds  it  against  the 

tension  of  the  spiral  spring.  On  introducing  a  fresh  cartridge  into 

the  gun  it  strikes  the  extractor  and  automatically  releases  the  breech- 
block, which  is  then  instantly  closed  by  the  spring.  The  gun  is  then 

ready  for  firing. 

The  advantages  of  the  semi-automatic  gear  are  threefold:  First,  the 

gun's  crew  is  reduced  to  the  gun  pointer  and  the  loader;  second,  the 
rapidity  of  fire  is  greatly  increased;  third,  there  is  perfect  safety  in 

the  case  of  a  hang  fire,  as  the  breech  will  only  open  after  the  discharge 

of  the  piece;  finall}-,  the  gear  may  be  instantly  disconnected  from 
the  gun,  when  the  piece  may  be  worked  by  hand  as  an  ordinary  rapid- 
fire  gun. 

The  plates  show  the  gear  in  elevation,  plan,  and  partial  rear  view. 
The  detail  of  the  extractor  is  not  shown,  being  unessential  to  a  clear 

understanding  of  the  mechanism.  The  breech-block,  with  its  maneu- 
vering, firing,  and  extracting  mechanism,  is  identical  with  the  standard 

Ilotchkiss  rapid-fire  mechanism,  except  that  the  extractor  guide  in 
the  breechblock  is  cutaway  near  the  top  to  form  an  abutment,  which 

brings  up  against  the  extractor  stud  when  the  breech  is  held  open 
before  loading. 

As  Compared  with    the  Standard    model,  the,  extractor    is   lengthened 

to  the  real-,  and  formed  into  a  hook  which  locks  against  the  rear  face 
Of  the  breech  housing  when  the  breech  is  opened,  being  forced  and 

held  in  this  position  by  the  locking  spring.      'This  arrangement  IS  Only 
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necessary  to  prevent  any  chance  of  the  extractor  rebounding  and  allow- 
ing the  breech  to  close  before  the  gun  is  loaded. 

The  actuating  slide  A  is  a  single  forging,  which  is  pivoted  by  means 
of  the  eye  B  to  the  secondaiy  crank  C,  which  is  formed  on  the  crank 
handle.  The  spiral  spring  D  is  hung  between  the  hook  E  formed  at 

the  end  of  the  slide,  and  the  e}Te  F  drilled  in  the  cradle  of  the  mount- 
ing. On  the  underside  of  the  slide  are  formed  the  buttress  G,  the 

lifting  cam  H,  and  on  the  side  the  starting  arm  I.  The  right  side 
of  the  cradle  is  formed  into  the  bracket  K,  and  to  this  is  bolted  the 
buttress  plate  L  by  means  of  two  stout  bolts.  We  may  now  describe 
the  action  of  the  mechanism. 

Suppose  the  piece  to  be  discharged.  The  gun  will  recoil,  drawing 
with  it  the  slide  A,  and  extending  the  spiral  spring  D.  When  the 
recoil  reaches  75  millimeters  the  buttress  K  will  have  passed  beyond 
the  face  of  the  buttress  plate  L,  and  the  tension  of  the  spiral  spring 
will  cause  the  slide  to  rotate  around  the  stud  on  the  secondaiy  crank 

C  until  the  tail  M  of  the  slide  bears  upon  the  top  surface  of  the  but- 
tress plate.  The  tail  slides  over  the  buttress  plate  until  the  end  of  the 

recoil.  On  the  return  of  the  gun  to  battery  the  buttress  G  strikes 

against  the  face  of  the  buttress  plate  L,  and  as  the  slide  can  not  con- 
tinue its  movement  with  the  gun,  it  causes  the  breech  to  open,  first  by 

the  starting  arm  I  acting  with  a  powerful  leverage  against  the  upper 

branch  of  the  crank  handle,  and  finally  by  the  action  of  the  eye  B  act- 
ing with  a  short  leverage  upon  the  crank  C.  The  opening  of  the 

breech  accomplishes  the  extraction  and  ejection  of  the  spent  cartridge 

case  precisely  as  in  the  case  of  the  ordinary  quick-firing  gun,  and 
when  fully  open  the  breechblock  is  locked  in  this  position  by  the 
extractor  stud  engaging  with  the  abutment  formed  in  the  extractor 
guide.  The  tail  of  the  extractor  engaging  the  rear  face  of  the  breech 

housing  prevents  an}r  rebound  or  unintentional  unlocking.  On  the 
ejection  of  the  cartridge  case  the  lifting  cam  H  strikes  the  hub  of  the 
crank  handle  at  N  and  causes  the  slide  to  pivot  about  the  stud  of 
the  crank  C,  releasing  the  buttress  G  from  its  engagement  with  the 
buttress  plate  L.  The  tension  of  the  spiral  spring  now  acts  to  raise 
the  breechblock  to  the  closed  position,  the  latter  being  only  prevented 
from  rising  by  the  extractor,  as  already  described.  On  introducing  ■ 
fresh  cartridge  into  the  gun  the  flange  of  the  case  strikes  against 
the  extractor,  causing  the  latter  to  unlock  and  move  forward  when  the 
breechblock  is  free,  .and  immediately  closes  under  the  action  of  the 

spiral  spring.     The  piece  is  now  ready  for  another  round. 
The  newspapers  state  that  experiments  with  this  gun  are  being  held 

at  Whale  Island  by  the  English  admiralty.  Two  samples  of  this  gun, 

practically  the  same,  are  being  tried — the  one  English,  the  other 
French. 
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This  piece  has  already  been  adopted  by  two  of  the  European  Gov- 
ernments. In  another  patent  of  this  firm  the  breechblock  is  opened 

through  the  engagement  of  a  finger  attached  to  the  block-operating 
axle  with  a  hinged  arm  carried  by  a  stationary  part  of  the  gun 
mounting;  the  axle  is  caused  to  turn  during  the  recoil  and  thus  open 
the  breechblock. 

On  the  return  movement  the  block  is  locked  when  the  finger  is 
automatically  tripped  by  a  spring,  which  is  compressed  by  the  axle  in 
turning  during  the  opening. 



Section  II. 

SMALL  ARMS. 

The  magazine  rifle  is  still  being  developed  in  several  of  the  navies 

of  the  world.  Several  of  the  existing  rifles  have  been  improved  and 

some  new  ones  have  arrived  at  the  issuing  period.  The  Boers  have 

established  the  efficiency  of  the  German  Mauser  of  T-millimeters  car- 
ried by  them. 

English  newspapers  state  that  in  England,  the  Lee-Enfield  rifle  is 
about  to  be  superseded  by  a  new  small  arm  from  the  Government 

works  at  Enfield.  Orders  have  been  given  for  1,000  to  be  manu- 
factured and  issued  to  the  service  for  further  trial  before  replacing 

the  existing  arm. 
The  breech  action  and  bolt  remain  the  same  as  before,  with  the 

addition  of  a  new  safety  locking  arrangement.  The  trigger  is  also 

provided  with  a  draw  pull,  the  trigger  yielding  for  a  short  space  upon 

exercise  of  pressure  upon  it  before  reaching  the  point  of  discharge. 

The  carrier  system  of  loading  is  used  instead  of  the  clip;  under  this 

system  the  cartridges  are  dropped  into  the  magazine  receptacle  and 

the  empty  carriers  thrown  away. 

The  barrel  is  covered  with  a  wood  casing. 

Much  comment  has  been  made  on  this  piece  as  being1  a  compromise 
between  an   infantry  rifle  and  a  carbine,  the   sights   being  too  cl< 
together,  and  its  being  so  short  as  to  constitute  a  handicap  in  bayonet 
encounters. 

THE  GERMAN  INFANTRY  RIFLE. 

This  is  an  improvement  on  the  old  rifle.  The  common  points  in  the 
1898  and  the  old  1S88  model  consist  in  the  use  of  the  same  cartridge. 

caliber,  rifling,  and  chamber.  The  exact  caliber  of  the  new  gun  is  7.{.*'2 
millimeters.  The  extreme  range  is  4.000  meters.  At  100  meters  80 

centimeters  of  dry  pine  can  be  pierced,  and  at  1,800  meters  50  centi- 
meters of  dry  pine;  at  300  meters  T  millimeters  of  iron  can  be  pierced, 

but  it  has  failed  to  pierce  9.5  millimeters  of  good  steel.  The  velocity 

of  the  projectile  at  25  meters  from  the  muzzle  is  620  meters  per  second. 
The  ballistic  value  of  the  gun  is  not  greater  than  that  of  the  model  of 
1888. 
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The  following  description  of  the  arm  is  by  Col.  E.  Hartmann,  pub- 
lished in  the  Kriegstechnische  Zeitschrift. 

The  new  model  was  first  distributed,  by  way  of  experiment,  to  a  few  battalions 

of  infantry.  The  experiments  covered  three  whole  years,  thus  making  it  possible 
to  test  the  weapon  slowly  and  thoroughly,  and  it  was  only  after  the  results  had 

proved  entirely  satisfactory  that  it  was  definitely  adopted  as  "  Model  98." 
It  is  to  be  noted  that  in  the  construction  of  the  new  rifle  (figs.  1  and  2),  which  is 

based  on  the  principle  of  construction  of  the  small-caliber  Mauser  magazine  rifle, 
the  endeavor  has  been  to  produce  a  weapon  whose  efficiency  would  in  no  way  be 

impaired  through  carelessness  or  inexperience  in  handling.  At  the  same  time  the 

separate  parts,  as  also  the  rifle  as  a  whole,  are  of  such  simplicity  that  it  can  be 

placed  in  the  hands  of  any  soldier  and  completely  mastered  by  him  after  a  very 

short  period  of  instruction. 

The  following  description  of  the  different  parts  of  the  rifle  M/98  is  based  on  the 

supposition  that  M/88  is  known.  The  parts  of  the  weapon  are:  The  barrel,  sights, 

breech,  stock,  hand  protection,  mountings,  accessories,  and  side  arm. 

The  barrel. — By  doing  away  with  the  barrel  jacket  it  has  become  possible  to  give 
greater  strength  to  the  barrel  itself,  while  preserving  the  four  grooves.  The  barrel 

consists  of  successive  cylinders  or  truncated  cones,  each  stronger  than  the  preceding 

one,  from  the  muzzle  to  the  breech.  These  cylinders  permit  the  expansion  of  the 

barrel  when  it  becomes  heated,  without  causing  any  jamming  that  might  impair  the 

firing  efficiency.     To  this  end  the  requisite  play  is  allowed  in  the  stock. 

The  rear  part  of  the  barrel  terminates  in  a  screw  thread,  forward  of  which  is  a 

reenforcement  designated  as  the  band.  On  this  band  is  marked  on  each  rifle  the 
caliber  in  hundredths  of  millimeters.  The  caliber  has  remained  the  same  as  hereto- 

fore, namely,  7.9  millimeters;  but  on  the  band  the  hundredths  are  also  indicated, 
as,  for  instance,  7.92. 

The  sights  (figs.  3  to  6). — In  M/88  the  sighting  device  was  secured  to  the  barrel 
jacket;  in  M/98  it  is  secured  to  the  barrel  itself. 

The  sight,  consisting  of  the  sight  foot,  the  flap,  and  the  sliding  notch,  has  only  one 

notch,  while  M/88  had  four.  The  innovation  results  not  only  in  greater  simplicity, 

but  also  obviates  a  confusion  of  the  sights  while  aiming,  and  hence 'the  use  of  the 
wrong  sights.  The  old  block  sight  has  been  replaced  by  a  quadrant  or  curved  sight 

in  the  shape  of  a  sliding  sight.  In  M/88  the  sight  commenced  with  250  meters.  In 

M/98  the  first  distance  of  tin?  sight  is  200  meters.  Then  there  follow  in  M/88  the 

Small  flap  raised  for  350  meters  and  the  large  flap,  with  sliding  notch  entirely  turned 
down,  for  450  meters.  In  M/98  the  sliding  notch  is  adjusted  in  the  most  rearward 

position  for  200  meters,  in  which  case  the  sliding  notch  rests  evenly  and  firmly  on 

the  night  foot.    Then  follow  immediately  the  distances  of  300  meters,  350  meters,  W0 
meters,  450  meters,  etc,  with  50  meters  interval  up  to  2,000  meters.  Thus  there  is  no 
intermediate  position  between  200  and  300  meters.      The  positions  tor  even  hundreds 

are  designated  by  marks  and  figures  on  both  guide  lugs;  the  intermediate  positions 

for  half  hundreds  are  not  Indicated  separately,     in  this  manner  the  sight  can  he 

easily  adjusted  by  the  marksman  in  any  position.  It  is  done  by  depressing  the  two 
buttons  covered  with  checkering  and  the  springs,  whereupon  the  sliding  notch  can 
be  pushed  forward  and  adjusted  to  the  different  sighting  marks.  The  latter  are 

located,  lor  tin-  rear  surface  of  the  sliding  notch,  on  the  Upper  face  of   the  Bight  foot, 
oji  the  right-hand  side  for  even  hundreds  and  on  the  Left-hand  side  for  uneven  hun- 

dreds.   The  sighting  marks  for  the  indicators  of  the  slide  are  located  on  both  Bides 
of  the  sight  foot. 

When  the;  sliding  notch  is   pushed    forward    the   notch   of   the  sight    rises  so  . 
give  the  required  elevation  for  the  corresponding  distance.  Thissighl  is  protected 

by  German  patent;  it  is  also  known  in  the  army  as  the  "La  lit,"  and  in  the 
patent  it  is  designated  as  "curved  sight." 
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The  fore  Bight  rests  with  its  foot  in  the  stud  of  the  fore-sight  socket.  The  latter  is 
a  thin,  short  tube  pushed  over  the  forward  end  of  the  barrel,  to  which  it  is  soldered 

and  further  secured  by  a  screw  which  is  not  visible. 

The  fore  sight  is  in  the  proper  position  when  the  notches  on  the  foot  and  stud 

form  a  straight  line.  But  it  is  slidable  laterally  in  order  to  compensate  by  proper 
adjustment  any  lateral  deviations  during  firing.  Such  lateral  adjustment  of  the  fore 

sight,  however,  presupposes  a  weapon  in  every  respect  normal  and  perfect,  for  if  the 

cause  of  such  deviation  lies  somewhere  else  the  adjustment  of  the  fore  sight  will  be 
of  no  avail. 

The  breech. — The  breech  is  formed  of  the  breech-bolt  receiver,  with  catch  and 
ejector,  lock,  trigger,  and  trigger  plate,  and  magazine  adapted  to  receive  several 
charges. 

In  the  breech-bolt  receiver  the  rear  part  of  the  bolt  path  is  closed  at  the  top  and 
is  called  the  receiver  bridge.  On  its  front  face  is  the  recess  for  the  reception  of  the 

clip.  The  receiver  bridge  serves  at  the  same  time  as  a  reenforcement  of  the  receiver 

against  bending  and  other  injuries  and  increases  the  durability  of  the  receiver. 

The  rearward  motion  of  the  breech  block  is  limited  by  the  bolt  stud.  The  new 

feature  is  that  the  bolt  stud  serves  at  the  same  time  as  ejector,  for  the  latter  and  the 

bolt  stud  are  connected  movably  with  the  receiver  by  means  of  the  stud  screw  and 

are  actuated  by  the  double  spring.  When  the  bolt  is  slid  back  the  cartridge  case 

strikes  against  the  ejector  as  the  latter  enters  the  left  bolt  stud  and  is  thus  thrown 
out  to  the  front. 

The  parts  of  the  breech  block  are:  the  bolt,  firing  pin,  firing-pin  spring,  sleeve 

with  push  pin  and  spring,  safety  catch,  firing-pin  nut,  and  ejector  with  ring. 
In  the  breech  block  of  rifle  M/98  the  following  new  features  are  to  be  noted.  The 

place  of  the  former  movable  bolthead  and  bolt  has  been  taken  by  the  bolt  only,  so 

that  the  recoil  is  taken  up  directly  by  the  bolt  and  its  stud  without  the  cooperation 

of  any  intermediate  part.  A  further  advantage  of  this  innovation  counts  in  the  fact 

that  a  discharge  without  the  bolthead,  which  could  happen  in  M/88  in  the  hands  of 

careless  and  imprudent  men  and  which  in  some  cases,  though  seldom,  has  led  to 

serious  injuries,  is  henceforth  precluded. 

The  forward  part  of  the  bolt  has  two  longitudinal  openings  side  by  side,  which  in 

the  case  of  cracked  cartridge  cases  or  the  bursting  of  a  percussion  cap — though  both 

very  exceptional  occurrences — prevent  the  gases  from  escaping  directly  to  the  rear; 
they  are  instead  conducted  to  the  side,  where  they  escape  without  in  any  manner 

molesting  the  marksman. 

In  M/98  the  ejector  has  been  considerably  strengthened;  it  is  several  times  the  size 
of  the  former  ejector,  and  constructed  so  as  to  engage  at  once  with  the  groove  in  the 

bottom  of  the  cartridge  when  the  breechblock  moves  forward,  so  that  the  cartridge 

becomes  firmly  connected  with  the  breechblock  while  the  former  slides  over  the 

bolt  path  of  the  receiver  before  it  is  introduced  into  the  cartridge  chamber.  Thus 

the  jamming  together  of  two  cartridges  during  loading  becomes  impossible,  since 

every  time  the  bolt  is  retracted  with  the  weapon  loaded  the  cartridge  also  is  drawn 

out  again.  It  can  therefore  not  happen  that  when  the  breechblock  is  retracted  the 

cartridge  is  jammed  in  the  cartridge  chamber  or  remains  lying  on  the  bolt  path,  H 

was  possible  with  M/88  in  case  of  faulty  or  careless  handling.  It  may  therefore  be 
said  once  for  all:  when  the  breechblock  is  retracted  the  cartridge  entered  also 

recedes.  Hence  it  is  also  impossible  for  a  second  cartridge  to  strike  the  percussion 
cap  of  the  first  cartridge  entered,  and  thereby  set  it  off  and  explode  it.  It  should  be 

stated,  however,  that  such  explosions  were  very  rare  occurrences  in  M  88,  and  then 

resulted  only  in  very  slight  injuries  to  the  hand  owing  to  the  tearing  off  of  the 

bottom  of  the  cartridge. 

The  magazine,  which  is  adapted  to  hold  several  rounds,  is  oi  entirely  new  con- 
struction.    While  in  M  88  the  cartridge  frame  was  inserted  into  the  weapon,  in  M 
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the  five  cartridges  are  arranged  upon  a  clip  of  much  lighter  weight,  from  which  they 

are  readily  slipped  off  into  the  magazine.  When  the  weapon  is  closed,  the  clip  is 

automatically  thrown  to  one  side.  It  has  therefore  become  possible  to  close  the 

magazine  at  the  bottom,  so  that  the  entering  of  sand,  dirt,  etc.,  is  precluded. 

The  lower  surface  of  the  magazine  being  even  with  the  stock,  M/98  has  no  projec- 

tion on  the  outside,  thus  having  the  appearance  of  a  single  loader.  This  circum- 
stance, moreover,  has  greatly  facilitated  the  shouldering  and  carrying  of  the  weapon. 

While  in  M/88  the  cartridges  lay  in  the  magazine  on  top  of  each  other,  they  are 

now  arranged  in  zigzag,  in  two  rows  of  two  and  three,  respectively,  and  the  feeder 

has  a  zigzag-shaped  spring.  The  cartridges,  however,  can  also  be  loaded  singly 
without  the  clip,  in  which  case  they  have  to  be  pressed  into  the  magazine  and  the 

resistance  of  the  feed  spring  has  to  be  overcome.  During  pauses  in  firing  the  marks- 

man can  therefore  refill  the  partly  emptied  magazine.  The  removal  of  the  car- 
tridges from  the  magazine  is  effected  by  moving  the  lock  forward  and  backward  and 

taking  the  cartridges  out  singly. 
The  bottom  of  the  magazine  can  be  easily  taken  off  by  pressing  with  the  point  of 

the  cartridge  on  the  retractable  bolt  and  pushing  the  bottom  plate  a  little  to  the  rear. 

The  zigzag  feed  spring  extends  and  lifts  off  the  bottom  of  the  magazine,  thus  enabling 
the  soldier  at  any  time  to  examine  the  interior  of  the  magazine  and  remedy  any 

irregularities,  remove  dirt,  etc.  The  bottom  of  the  magazine  can  be  easily  replaced 

with  the  palm  of  the  hand,  the  engaging  of  the  forward  part  indicating  that  the 

bottom  has  taken  firm  hold  again. 

Tin'  stock  (figs.  7,  1,  and  2)  consists,  as  heretofore,  of  the  butt,  the  small  of  the  stock, 
and  the  long  part;  but,  similar  to  the  modern  sporting  gun,  it  has  a  so-called  pistol 

grip,  designated  as  "hand  support,"  It  is  a  decided  hump-like  projection  on  the 
under  side  of  the  small  of  the  stock,  and  makes  it  possible  at  all  times  to  set  the  rifle , 

firmly  against  the  shoulder,  which  feature  is  highly  appreciated  in  the  army.  This 

hand  support  interferes  in  no  manner  with  the  handling  of  the  weapon,  and  is  not 

noticeable  when  presenting  arms. 

The  object  of  the  barrel  jacket  of  M/88  is  partly  accomplished  in  M/98  by  the  hand 

protection,  which  is  a  new  feature.  It  completely  covers  the  barrel  from  the  Bight 
to  about  2  centimeters  beyond  the  lower  band  and  facilitates  the  handling  of  the 

weapon,  especially  when  the  barrel  has  become  much  heated  (ligs.  1  and  2). 

The  ride  arm  (figs.  8,  9,  and  10). — The  side  arm  98  consists  of  the  blade  with  hilt 
and  scabbard.  The  blade,  with  blunt  back,  has  a  groove  on  both  sides.  In  some  of 

the  infantry  rifles  for  chasseurs  and  sharpshooters  the  back  has  a  double-tooth  saw. 

The  blade  is  considerably  longer  than  that  of  M/71-84,  which  was  retained  for  M/88. 
It  is  to  be  noted  that  the  blade  of  the  bayonet  98,  when  fixed,  is  no  longer  on  the 

right-hand  Bide,  as  in  .M/88,  but  underneath,  the  axis  of  the  barrel.  This  is  of  great 
advantage  for  safety  in  striking  in  close;  battle,  where  the  foot  soldier  needs  a  good 

striking  weapon,  and  always  will  need  it,  notwithstanding  all  progress  in  the  effect- 
iveness of  small-arm  lire. 

Owing  to  the  peculiar  shape  of  the  blade  with  blunt,  hack,  this  side  arm  combines, 

when  the  bayonet  18 unfixed,  the  advantages   of  a   bayonet  with    those  of  a  cut-and- 

thrust  arm.     It  may  therefore  he  designated  as  a  true  sw<>nl  bayonet, 

The  hilt  is  not  of  brass,  as  heretofore,  but  is  made  from  the  pommel,  which  is  in 

one  piece  with  the  blade,  to  the  CroSSpiece  which  extends  only  on  one  side,  of  wal- 
nut, chamfered  and  oiled  on  both  sides.  At  the  hack  ol  the  pommel  Is  the  case, 

which  serves  to  receive  the  hayonet  stud  and  the  forward  part  of  the  cleaning  rod. 
For  the  reception  of  the  cleaning  rod,  the  tang  (fig.  11)  is  conveniently  hollowed 

longitudinally  from  the  forward  end  of  the  case  to  the  crosspiece  support.  Back  of 
the crosspiece,  the  wooden  hilt  is  provided  with  a  hole  to  facilitate  thecleanii 
the  cavity  for  the  cleaning  rod.    The  chape  and  point  of  the  leather  scabbard  are 

not  made  of   braSS,   aS   heretofore,   but  of  sheet    steel    (fig.   9). 
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The  location  of  the  blade  below  the  axis  of  the  bore,  when  the  bayonet  is  fixed 

(fig.  12),  considerably  lessens  the  deviations  of  the  projectile  during  firing.  In  con- 
necting the  side  arm  with  the  rifle  in  M/98,  care  has  been  taken  to  leave  the  barrel 

entirely  free.  The  muzzle  is  no  longer  surrounded  by  a  ring  as  heretofore;  the  side 

arm,  on  the  contrary,  rests  in  a  special  stud  in  the  upper  band,  thus  obviating  the 

danger  of  bending  the  barrel  and  injuring  the  muzzle  in  fixing  and  unfixing  the 

bayonet,  which  operations  must  still  be  performed  with  due  precaution. 

The  ammunition. — No  change  has  been  made  in  the  ammunition.  The  packing,  of 
course,  is  done  in  clips  instead  of  cartridge  frames. 

Data  as  to  weight  and  dimensions  of  rifle  M/98. 

Rifle  98   

Bayonet  98,  with  blunt-back  blade,  including:  scabbard. 

Bayonet  98,  with  blunt-back  blade,  without  scabbard  . . 

Bayonet  98,  with  saw-back  blade,  including  scabbard  . . 

Bayonet  98,  with  saw-back  blade,  without  scabbard   

Average 

weight 

kg. 

4 

Clip   

Cartridge   

Powder  charge  (ordinary  black  powder)   

Projectile   

Clip,  with  5  cartridges      — 

Packing  box,  with  3  charged  clips      — 
Packing  case  containing  15  packing  boxes  (225  cartridges)   I    7 

Cartridge  box  98  containing  5  packing  cases  (1,125  cartridges)      40 

Blank  cartridge   

Clip  with  5  blank  cartridges   

Packing  box  containing  45  blank  cartridges   

100 580 

430 

G75 505 

7 
27.88 

2.67 

14.70 

146.40 

171.87 

279 

515 
11.80 

66 614. 50 

Length. 

m.  em. 
1  25 
—  6n.  1 —  65. 6 
—  I  B 

—  65.6 

—  • 
3.13 

It  should  be  noted  that  the  length  of  the  side  arm  M  71  was  only  60  centimeters, 

and  its  weight  without  saw  back,  including  scabbard,  920  grams,  without  scabbard. 
725  grams. 

As  to  the  ballistic  properties  of  rifle  M/98,  no  changes  have  occurred  from  M  88,  so 

that  both  weapons  are  of  equal  value  in  that  respect.  Owing  to  this  circumstance 

and  the  fact  that  the  cartridges  are  identical,  it  is,  in  our  opinion,  entirely  admissible 

to  use  the  two  types  side  by  side  in  the  army  during  the  period  of  transition. 

A    NEW    MANNLICHER    RIFLE. 

[From  Arms  and  Exploiting,  London.  1 

The  Steyr  factory  have  been  engaged  for  some  time  past  in  working  out  improve- 
ments in  the  Mannlicher  rifle;  and  in  the  particular  direction  of  reducing  the  com- 

pass of  the  magazine  they  have  had  the  advantage  of  studying,  in  a  practical  way, 
the  mechanical  working  of  the  Spanish  Mauser.  In  this  latter  rifle  the  magazine 

has  been  shortened,  so  as  not  to  extend  beyond  the  woodwork  of  the  stock,  by  a 

process  of  widening  the  magazine  so  that  the  cartridges  shall  lie  zigzag  fashion.  The 

only  difficulty  which  is  presented  by  such  a  form  of  construction  is  to  insure  the 

satisfactory  feeding  of  the  cartridges  into  the  position  where  they  will  come  into  the 

track  of  the  bolt  ready  for  being  carried  forward  into  the  chamber.  That  this  system 

works  with  fairly  satisfactory  results  is  shown  by  the  Eacl  that  the  English  Mark  11 
service  rifle  is  arranged  on  the  same  plan. 

The  manufacturers  of  the  Mannlicher  rifle  have  adopted  another  system  for  attain- 

ing the  desired  compactness  of  the  magazine.     They  have  made  use  of  a  revolving 
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carrier,  which  is  illustrated  in  the  cross  sections  in  the  figures.  A  clip,  in  general 

appearance  similar  to  that  for  the  Mauser  rifle,  serves  to  hold  the  five  cartridges  at 
the  rim.  Two  upstanding  guides  over  the  rear  of  the  receiver  of  the  rifle  are  shown. 

The  clip  containing  the  cartridges  is  placed  within  grooves  formed  in  these  pieces, 

this  position  of  parts  being  shown  in  cross  section.  In  this  last-mentioned  illustra- 
tion the  sectional  form  of  the  carrier  is  plainly  shown.  It  has  five  arms,  which  serve 

to  accommodate  five  cartridges  arranged  in  a  circle,  each  in  its  own  groove.  An 

extra-long  extension  of  one  of  the  projecting  wings  of  the  carrier  meets  the  first 
cartridge  which  enters  the  magazine.  The  stripping  of  the  cartridges  from  the  clip 

forces  them  into  the  magazine,  and  the  revolving  carrier  rotates  against  the  pressure 

of  a  spiral  spring  in  the  center  of  the  carrier.  As  the  carrier  rotates  under  the  pres- 
sure of  the  first  cartridge  a  fresh  recess  is  exposed,  and  the  process  of  filling  continues 

until  all  five  have  been  properly  located  in  the  magazine.  The  completely  filled  car- 
rier is  shown  in  the  figure,  the  spiral  spring  all  the  while  tending  to  press  the  car- 

tridges out  of  the  magazine  and  into  the  receiver.  It  will  be  noticed  in  the  figures 

that  the  interior  surface  of  the  magazine  is  made  of  suitable  roundness  so  as  to  pro- 
vide a  smooth  surface  to  hold  the  cartridges  in  position  on  the  carrier,  and  at  the 

same  time  to  permit  their  free  movement  when  the  carrier  rotates.  The  figures 

show  clearly  the  action  of  a  stop  which  projects  into  the  diagonal  passage  forming 

the  entrance  to  the  magazine.  This  stop  is  held  in  place  by  a  light  spring,  which 

gives  way  to  the  superior  force  exerted  in  the  filling  of  the  magazine,  and  also  allows 
the  bolt  to  carry  the  top  cartridge  into  the  chamber.  The  spring  is  at  the  same  time 

of  sufficient  strength  to  enable  the  stop  to  prevent  the  cartridges  from  being  pushed 

out  of  the  magazine  by  the  action  of  the  spiral  spring  which  operates  the  revolving 

carrier.  A  thumb-piece  extension  of  the  stop  is  carried  through  a  hole  in  the  action, 

where  it  may  be  operated  by  the  shooter.  Pressure  on  this  thumb-piece  serves  to 
depress  the  stop,  so  enabling  the  carrier  spring  to  empty  the  magazine.  The  cut- 

away portion  of  the  figure  shows  a  side  view  of  the  interior  of  the  magazine,  and 

clearly  indicates  the  position  of  the  parts  when  the  magazine  is  filled. 
In  passing,  we  may  mention  that  the  form  of  cartridge  clip  used  is  interesting,  in 

so  far  that  it  has  been  made  in  a  single  piece.  The  Mauser  clip  has  a  Hat  steel  spring 

for  holding  the  cartridges  frictionally  in  place,  while  the  clip  of  the  late  American 

Lee  rifle  has  a  wire  serving  a  similar  purpose,  which  is  unlocked  when  the  clip 

enters  the  rifle.  The  spring  has  been  dispensed  with  by  making  two  saw  cuts  in  the 

bottom  of  the  clip  and  expanding  the  resulting  clip  upward,  SO  as  to  press  against 

the  base  of  the  cartridges.  Frictional  grip  on  the  end  cartridges  is  provided  for  by 

saw-cutting  the  flanges  of  the  clip  and  pressing  them  inward  so  as  to  grip  the  case. 
These  benl  ends  are  shown  in  the  figure. 

The  portion  of  the  magazine  represented  by  the  revolving  carrier,  and  the  base 
plate  upon  which  it  is  mounted  by  means  of  Uprights,  may  be  bodily  removed   from 

the  rifle.  The  bottom  plate  lies  flush  with  the  woodwork  of  the  stock  on  the  under- 
side of  the  rifle,  and  it  has  a  hole  into  which  any  pointed  object,  such  as  the  bullet 

of  a  cartridge,  can  be  Inserted.      This  releases  a  Spring  clip,  and  the  plate  is  then  free 

to  turn  around  Its  center.  This  turning  of  the  plate  frees  it  from  the  circular  dove- 
tailed notches  which  hold  it,  the  plate  and  earlier  being  then  tree  to  leave  the  rifle. 

Among  the  detailed  improvements  of  this  rifle  several  are  worthy  of  special  notice. 
The  illustration  shows  that  a  half  pistol  grip  has  been  formed  on  the  stock.  Fur- 

ther, a  wooden  cover  (not  shown  in  OUT  i  lln.-t  rat  ion  i  has  been  lilted  over  that  portion 

Of  the  barrel  which  is  likely  to  come  into  contact  with  the  hand  of  the  shooter,  SO  get- 

ting rid  of  the  disadvantages  incidental  to  a  barrel  being  heated  by  repeated  firing. 
Another  little  item  worthy  of  comment  is  t hat  the  bolt  handle  ha-  been  hollowed 

out,  so  removing  an  ounce  or  so  of  surplus  metal  from  a  place  w  here  it-  distance  from 

the  axis  of  t  he  barrel  is  likely  to  create  undue  jump. 

The  sights  on  this  title  are  a  niodilicat  ion  of  t  he  t  y  pe  of  graduated  itep  right  w  hich 



204 

has  been  associated  for  many  years  with  certain  of  the  Winchester  rifles.  A  hinged 

leaf  is  provided  with  a  crossbar  at  the  top,  carrying  a  V  notch  in  the  center.  This 

leaf  lies  in  a  horizontal  position  for  short-distance  shooting,  and  the  V  notch  is 
raised  by  the  bearing  of  an  adjustable  crossbar  upon  suitably  sloped  surfaces.  The 

sliding  crossbar  locks  into  one  or  another  of  the  series  of  notches  which  have  been 
cut  to  suit  the  various  ranges. 

The  caliber  of  the  rifle  is  the  standard  0.256  bore,  which  has  become  so  popular  in 

England,  the  ammunition  remaining  unaltered. 

It  is  reported  that  Austria  will  arm  her  emergency  naval  reserves  with  this 

weapon. 
THE  FKEDDl  AUTOMATIC  RIFLE. 

The  following  description  of  this  arm  is  from  the  Rivista  di  Arfi- 
glieria  e  Genio: 

This  new  rifle  is  a  repeater  and  is  loaded  automatically.  The  force  of  the  recoil  is 

utilized  for  opening  the  breech,  expelling  the  empty  cartridge  case,  reloading  the 

weapon  with  a  new  cartridge,  reclosing  the  breech,  and  placing  the  percussion 

mechanism  in  the  firing  position,  so  that  the  marksman  can  discharge  successively 

all  the  cartridges  contained  in  the  magazine  simply  by  depressing  the  trigger,  with- 
out the  necessity  of  any  other  movement  or  of  removing  the  weapon  from  his 

shoulder. 

As  soon  as  a  round  has  been  fired  the  barrel  slides  back  in  suitable  guides,  with 

the  breech  closed,  and  bends  two  spiral  springs,  one  secured  to  the  barrel,  the  other 
to  the  breech  bolt.  When  the  barrel  has  traveled  a  certain  distance  it  slides  for- 

ward again,  being  returned  to  its  original  position  by  the  reaction  of  the  spiral 

spring  connected  with  it.  The  breech  bolt,  however,  does  not  at  once  follow  the 

movement  of  the  barrel,  but  remains  behind,  being  held  back  by  a  suitable  tooth. 

In  this  manner,  when  the  barrel  slides  forward,  the  breech  opens  and  the  empty 

cartridge  case  is  thrown  out,  while  a  new  cartridge,  contained  in  the  magazine,  takes 

its  place  in  the  breech,  in  line  with  the  chamber.  At  the  precise  moment  when  the 

barrel,  in  sliding  forward,  reaches  its  proper  position,  the  tooth  which  held  back 

the  breech  bolt  is  lowered.  The  latter,  in  its  turn,  then  slides  forward,  impelled  by 

the  spring  connected  with  it,  pushes  the  new  cartridge  into  the  chamber,  and  closes 

the  breech.  When  the  breech  bolt  closes,  the  firing  pin  can  not  complete  its 
entire  course,  because  it  encounters  the  sear  tooth  which  holds  it  back;  it  therefore 

remains  behind,  cocked.  The  pulling  of  the  trigger  lowers  the  sear  tooth  and  the 

shot  goes  off.  The  same  action  is  repeated  as  long  as  there  remain  cartridges  in  the 

magazine. 
The  mechanism  employed  to  obtain  this  result  may  be  applied  to  any  firearm- ot 

whatever  caliber  and  may  be  adapted  to  any  leading  device. 

The  mechanism  shown  in  the  annexed  plate  is  applied  to  a  repeating  rifle. 

The  annexed  plate  shows: 

Fig.  1.  A  longitudinal  section  of  the  weapon  seen  from  the  right,  with  the  breech 
bolt  open. 

Fig.  2.  Part  of  the  barrel,  with  the  breech  bolt  open,  seen  from  the  right;  tang 
and  mechanism. 

Fig.  3.  Part  of  the  barrel,  with  breech  bolt  open,  seen  from  the  left;  tang  mid 
mechanism. 

Fig.  4.   Nut. 

Fig.  5.   Firing  pin. 

Fig.  6.  Breech-bolt  cylinder. 

Fig.  7.  Tang  seen  from  the  top  witli  rod  carrying  the  breech-boll  spring. 
Fig.  S.   Safety  position. 
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Fig.  9.  Longitudinal  section  of  breech  with  breech  bolt  closed  and  firing  pin 
uncocked. 

Fig.  10.  Longitudinal  section  of  breech  with  breech  bolt  closed  and  firing  pin 
cocked. 

Fig.  11.  Longitudinal  section  of  breech  with  breech  bolt  open. 

The  weapon  shown  in  the  drawings  is  composed  essentially  of  the  following  parts: 
A  movable  barrel  with  breech  and  breech  bolt  with  slidable  cylinder;  a  tang  under 

the  barrel  which  serves  as  support  and  guide  for  the  barrel  itself  and  its  breech  bolt 

and  connects  the  various  mechanisms;  a  stock  and  a  magazine  arranged  under  the 
breech. 

Barrel. — On  the  barrel  are  two  guides  a,  a1  (figs.  1  and  2),  one  under  the  breech 
and  the  other  on  the  transmission  arm  A.  These  two  guides  are  designed  to  slide  in 

corresponding  grooves  a'2  a2,  a3  a3  (figs.  7  and  1),  cut  in  the  tang  and  the  tube  A1, 
containing  the  spring,  and  serve  to  guide  the  movement  of  the  barrel  caused  by  the 

recoil,  so  that  it  will  always  be  in  the  line  of  the  axis. 

The  transmission  arm  A,  besides  serving  as  a  guide,  puts  the  barrel  in  communica- 
tion with  the  spiral  spring  under  it,  to  which  it  transmits  the  force  of  the  recoil 

acquired  at  the  moment  of  the  discharge,  and  to  the  barrel'  it  transmits  the  force  due 
to  the  reaction  of  said  spring  when  it  once  more  relaxes. 

This  spiral  spring  is  contained  in  a  suitable  tube  A1,  secured  in  the  stock  below  the 

barrel  and  forming  a  prolongation  of  the  tang.  The  tube  A1  has  a  shoulder  a4  (fig. 
1 )  which  serves  to  limit  the  course  of  the  barrel  and  determines  its  position  after  the 

recoil  and  after  the  reaction  of  the  spring,  opposed  by  the  base  of  the  arm  A  and  by 

the  rib  a5  (fig.  2)  which  projects  below  the  rear  part  of  the  barrel. 
Breech  bolt — The  breech  bolt  (fig.  6)  has  a  slidable  cylinder  and  opens  and  closes 

by  means  of  a  screw  cut  in  the  interior  of  the  nut  and  put  in  motion  by  the  firing 

pin. 

The  breech  bolt  consists  of  three  parts:  a  cylinder  B,  a  nut  B1  (fig.  4),  and  a 

firing  pin  B2  (fig.  5).  The  cylinder  B  has  a  rib  />,  which,  sliding  in  the  correspond- 
ing groove  of  the  breech,  serves  the  cylinder  as  a  guide  and  prevents  it  from  turning. 

It  has  recesses  for  the  reception  and  functioning  of  the  extractor,  two  shoulders  62, 

a  stud  b*  which,  serves  it  as  a  support  on  the  nut,  and  back  of  said  stud  a  cylindrical 

shank  b*  with  longitudinal  opening  to  allow  the  passage  of  the  lugs  //'  of  the  firing 

pin.  On  the  shank  bi  are  two  recesses  //'  which  serve  to  connect  the  cylinder  with 
the  nut.  The  cylinder  is  perforated  in  the  line  of  the  axis  to  admit  the  firing  pin 

and  its  lugs.  To  give  access  to  the  latter,  the  perforation  is  enlarged,  its  shape  differ- 

ing according  to  the  shoulders  b2. 

The  nut  B1  (fig.  4)  is  cylindrical,  and  has  on  the  outside  three  lugs.  On  the  inside 

it  has  a  cylindrical  hole,  two  screw  threads  b1  diametrically  opposite  to  each  other 
a  recess  for  the  rear  end  of  the  extractor,  and  two  projections  bH  to  connect  it  with, 

the  cylinder.  At  the  hack  it  is  closed  by  a  cap,  perforated  by  an  opening  //'  to  per- 
mit the  passage  of  lugs  &'  of  the  firing  pin,  in  assembling  the  breech  bolt. 

Tin;  firing  pin  B2  (fig.  5)  is  a  pin  with  truncated  point,  provided  with  two  lugs  U\ 

and  terminating  at  the  rear  in  a  guide  bu>  surmounted  by  a  shield.     Below  the  guide 
is  a  tooth  /;",  and  ahove  it  a  recess  bu.  On  the  righl  side  of  the  rear  cud  of  the 
guide  is  another  recesf  &u. 

The  objed  of  tooth  bu  is  to  stop  the  firing  pin  hack  of  the  Sear  tooth;   that  of  recess 
6  ,  to  receive  the  tooth  c  of  the  rod  0  (fig.  7);  and  that  of  recess  b u,  to  admit  the 

flat  bolt  <<'•  (fig.  7)  which  is  to  arrest  the  motion  of  the  firing  pin  w  hen  the  lever  01 
is  put  in  the  safety  position. 

The  rod  C  is  keyed  to  the  tang  and  located  on  Its  right,     it  Is  provided  with  lever 
C1  (fig.  7)  and  acts  directly  on  the  spiral  spring,  which  in  its  turn  acts  upon  the  tir- 

ing pin  by  pressing againsl  the  support  a7  of  the  tans,  bending  it  downward,  when 
the  firing  pin  slides  baci  to  open  the  breech.    The  spring  of  the  rod  c  is  in  itself 
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sufficient  to  close  the  breech  and  consequently  discharge  the  weapon.  A  small  ring  c1 
surrounding  the  forward  end  of  the  rod  C,  by  means  of  a  small  tooth  projecting 
therefrom,  serves  as  a  support  and  brake  for  the  spiral  spring. 

Below  the  rod,  at  its  rear  end,  is  a  tooth  c2  which,  upon  lowering  the  lever  C1, 

encounters  the  flat  bolt  a6  and  pushes  it  into  the  recess  bn  of  the  guide  of  the  firing 
pin,  thus  placing  the  weapon  in  the  position  of  safety. 

On  the  breech-bolt  cylinder  is  located  an  extractor  which,  with  the  assistance  of 
an  expeller  located  on  the  breech,  serves  to  extract  the  empty  cartridge  case  when 

the  breech  bolt  opens.  This  extractor  also  serves  to  maintain  the  nut  firmly  on  the 
cylinder  up  to  the  time  when  it  is  to  turn  in  order  to  close  the  breech. 

Tarig. — The  tang  (fig.  7)  has  a  longitudinal  guide  groove,  a2  a2,  in  the  line  of  the 

axis,  in  wThich  slide  guide  a  of  the  breech  and  guide  610  of  the  firing  pin.  The  tang, 
by  means  of  the  groove  a2  a2,  serves  to  guide  and  regulate  the  sliding  movement  of 

the  breech  bolt  and  barrel,  wherein  it  is  assisted  by  the  guide  groove  a3  a3  (fig.  1), 

which  is  on  the  tube  A1  containing  the  spiral  spring,  with  which  it  is  connected  in 
such  manner  as  to  form  with  it  a  rigid  system,  secured  to  the  stock  under  the  barrel, 

with  its  own  axis  parallel  to  that  of  the  barrel. 

Under  the  tang  is  the  trigger  mechanism,  consisting  of  the  trigger  d  (figs.  1  and  2), 

with  the  trigger  plate  d1,  to  which  are  keyed  the  sear  tooth  d3  and  the  barrel  stud 
dA,  and  of  the  lever  d5,  which  terminates  at  the  rear  end  in  the  button  d6  and 

carfies  the  cocking  toe  d1,  which  limits  the  breech  bolt. 

The  trigger  plate  d1  and  the  lever  db  are  controlled  by  the  spring  ds. 

The  sear  tooth  d3  serves  to  keep  the  firing  pin  cocked  when  the  breech  bolt  closes, 

opposed  by  the  tooth  b11  (fig.  5).  The  tooth  d3  is  connected  in  such  manner  that  as 
soon  as  it  has  been  lowered,  as  the  result  of  the  pressure  upon  the  trigger,  it  returns 

to  its  position  automatically.  This  is  to  prevent  the  marksman,  in  case  he  should 

inadvertently  continue  to  depress  the  trigger,  from  discharging  the  other  cartridges 

remaining  in  the  magazine. 

The  barrel  stud  d*  prevents  the  barrel  from  moving  backward  when  the  weapon 
is  in  its  normal  state,  and  from  being  lowered,  together  with  the  sear  tooth,  when  the 

trigger  is  pulled  for  the  purpose  of  firing. 

The  cocking  toe  d1  opposes  the  tooth  of  the  firing  pin  611  and  maintains  the 

breech  bolt  open.  By  depressing  the  button  d6  the  cocking  toe  d7  is  lowered  and 
the  breech  bolt  released. 

To  the  right  side  of  the  tang  is  connected  the  operating  rod  C,  which  slides  along 

a  grooved  slot.  This  rod  is  joined  to  the  breech  bolt  by  means  of  the  tooth  c  which 

enters  the  recess  bu  (fig.  10).  The  barrel,  when  retracting  as  the  result  of  the  recoil, 
carries  with  it  the  firing  pin,  with  the  rod  connected  therewith,  and  bends  its  spiral 

spring.  Upon  depressing  the  button  d6,  the  cocking  toe  d1  recedes  and  the  spring 

relaxes,  carrying  the  firing  pin  forward  until  it  encounters  sear  tooth  </:!,  which 
opposes  its  further  advance. 
Upon  pulling  the  trigger,  the  sear  tooth  lowers,  the  spring  relaxes  completely,  and 

the  firing  pin  strikes  the  cartridge  primer  and  causes  it  to  explode.  As  the  firing  pin 

moves  forward,  it  pushes  in  its  turn  the  breech  bolt  into  the  breech.  At  this  point 
the  rear  end  of  the  extractor  lowers  and  releases  the  nut  from  the  cylinder,  and  the 

nut,  owing  to  the  lugs  7>5,  which  run  along  its  inner  screw  thread,  is  compelled  to 
turn  and  the  breech  commences  to  close. 

The  firing  pin,  at  the  moment  of  discharge,  continues  to  advance,  completing  with 
its  lngs  the  closing  of  the  breech,  and,  running  along  the  interior  of  the  cylinder  the 

short  distance  corresponding  to  the  space  allowed  its  lngs  />"'  by  the  shoulders  b'2, 
reaches  with  its  point  the  cartridge  contained  in  the  chamber,  and  with  the  shield 
the  cap  of  the  nut. 

To  open  the  breech  bolt,  the  firing  pin  is  pulled  back  by  means  of  tin-  lever  C1  until 

the  tooth  hu  rests  against  the  cocking  toe  d8.     In  this  manner  the  tiring  pin  slides 
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back,  runs  along  the  screw  thread  of  the  nut,  causing  it  to  turn,  and  releases  the 

closure  lugs  from  the  corresponding  recesses  of  the  breech.  At  this  point  the  two 

lugs  b5  of  the  firing  pin  oppose  the  cap  of  the  nut,  which  latter,  having  completed 
its  rotation,  remains  fixed  to  the  cylinder  from  the  rear  end  of  the  extractor;  thus, 

by  continuing  to  pull  the  firing  pin  backward,  the  latter  draws  along  with  it  the 
breech  bolt,  compelling  it  to  open. 

To  remove  the  breech  bolt,  after  having  opened  it,  the  lever  C1  is  made  to  lower, 
in  order  to  release  the  tooth  c  from  the  recess  612;  the  trigger  is  pulled  to  release  the 

rib  b  of  the  cylinder  from  the  barrel  stud,  and  guide  610  of  the  firing  pin  is  released 

from  the  groove  a'2  of  the  tang. 

To  replace  the  breech  bolt,  guide  610  is  introduced  into  the  groove  a'2  as  far  as  the 
cocking  toe  d1;  the  lever  C1  rises,  pushing  the  tooth  c  into  the  recess  bn. 

To  close  the  breech,  the  button  66  is  depressed. 
Safety. — When  the  firing  pin  is  cocked  and  it  is  desired  to  place  the  weapon  in  the 

position  of  safety  the  lever  C1  is  lowered.  To  this  end  there  is  on  the  right  side  of 
the  tang,  in  line  with  the  sear  tooth  d3,  an  opening  a8  (fig.  2),  which  permits  the 
lever  to  be  lowered  and,  owing  to  its  shape,  maintains  it  firmly  in  that  position. 

The  firing  pin  is  thereby  released  from  the  action  of  the  spring  of  the  rod  and 

becomes  secured  to  the  tang  by  means  of  the  flat  bolt  a6  which,  impelled  by  the 

eccentric  tooth  c'2  (fig.  8),  enters  the  recess  bu  of  the  guide  610  (figs.  5  and  10). 
To  return  the  weapon  to  firing  position,  the  lever  C1  is  raised  to  its  original 

position. 

Automatic  closure. — For  the  purpose  of  obtaining  the  automatic  closure  of  the 
breech  bolt  during  firing,  there  is  secured  to  the  left  side  of  the  tang  a  connecting  rod, 

E  (fig.  3),  which  connects  two  lever  arms,  e,  el,  keyed  to  the  tang;  and  to  the  left  of 

the  breech  projects  a  shoulder,  e'2.  When  the  barrel,  after  the  recoil,  returns  to  its 

position,  the  shoulder  e'2  of  the  breech  encounters  the  arm  e  and  compels  it  to  bend 
dowo  and  swing  around  forward. 

Through  the  connecting  rod  E  the  same  movement  is  transmitted  to  the  arm  el, 
which,  in  swinging  around,  strikes  with  its  lower  end  upon  the  lever  which  turns 

the  cocking  toe  d1  and  causes  it  to  lower. 
The  firing  pin  remains  free,  recloses  the  breech  bolt,  and  the  weapon  is  ready  for 

another  round. 

Immediately  after  the  discharge,  as  the  barrel  recoils,  the  shoulder  e2  encounters 

the  arm  el,  compels  it  to  swing  around  backward  and,  through  the  connecting  rod, 
the  arm  e  also  is  returned  to  its  original  position,  ready  to  function  anew  when  the 

barrel  slides  forward  again  to  its  position.  Thus  the  breech  bolt  continues  to  open 

and  close  the  breech  automatically  as  long  as  there  are  cartridges  left  in  the  maga- 
zine or  as  long  as  it  is  desired  to  continue  the  firing.  The  time  required  for  effecting 

this  movement  corresponds  exactly  to  that  required  for  the  expulsion  of  the  empty 

Cartridge  case  and  for  allowing  tin;  new  cartridge  to  take  its  proper  position. 

Manner  of  using  the  weapon. — In  order  to   use  the  above-described  weapon  the 
breech    bolt  is  opened,  the  cartridges  arc  introduced   into  the  magazine  w  ith  one  of 

the  clips,  the  breech  bolt  Is  closed  by  depressing  the  button  d*t  and  the  trigger 
pulled.  Immediately  alter  the  discharge  the  barrel  recoils  with  the  breech  holt 

closed.      Upon   reaching  the  shoulder  a  '  the   barrel   again   slides  forward  while  the 
tiring  pin  remains  behind,  held  back  by  the  cocking  toe  <i\    The  breech  bolt  opens, 

expel-  the  empty  cartridge  case,  and  a  new  cartridge  takes  its  position  ready  to  be 
introduced    into  the  chamber.      When    the   barrel    has   returned   t.(  its  position,  the 

breech  boll  closes  again  and  the  weapon  is  ready  for  the  next  round. 

The  weapon  complete,  with  the  mechanism  mentioned,  weighs  ahoiit  3.86 
kilograms. 
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THE  FRIBERG-KJELLMAN  AUTOMATIC  RIFLE. 

The  following  description  of  the  Friberg  rifle  is  from  the  Tidskrift 
i  Sjdvdsendet: 

The  idea  of  this  rifle  originated  some  years  ago  with  Lieutenant  Friberg,  of  the 

Swedish  army,  who  has  since  died.  The  task  was  then  taken  up  by  Engineer 

Rudolph  H.  Kjellman,  manager  of  the  Stockholm  Small-Arm  Factory. 

DESCRIPTION. 

Externally  the  weapon  resembles  the  Mauser  rifle  adopted  by  the  Swedish  army. 

The  weight  is  the  same,  or  even  100  grams  (3.52  ounces)  less.  The  barrel  and  the 

position  of  the  cartridge  are  the  same.  The  magazine  is  designed  to  contain  five  car- 
tridges, which  are  introduced  in  the  same  manner  as  in  the  Mauser  rifle,  and  the  same 

kind  of  clip  is  used.  There  is  nothing  to  prevent  providing  magazine  space  for  ten 

cartridges  or  two  packets. 

The  mechanism  is  actuated  partly  by  the  recoil,  which  at  the  same  time  bends  a 

spring  which  returns  the  recoiled  system  to  firing  position,  and  partly  by  this  return 
recoil. 

During  that  part  of  the  recoil  which  takes  place  before  the  bullet  leaves  the  barrel 

the  breech  bolt  is  firmly  connected  to  the  barrel  by  the  locking  system  and  does  not 

begin  to  open  until  after  the  bullet  has  left  the  muzzle. 

The  locking  of  the  breech  bolt  to  the  barrel  is  perhaps  the  most  important  feature 

of  the  whole  mechanism,  because  it  furnishes  at  the  same  time  an  absolute  guaranty 

against  accidental  discharges  by  the  striking  of  the  firing  pin  before  the  mechanism 

is  entirely  closed  and  renders  it  impossible  for  the  mechanism  to  open  unless  the 

firing  pin  has  been  drawn  back.  This  is  due  to  the  fact  that  the  space  between  the 

locking  lugs,  which  are  situated  exactly  opposite  each  other,  is,  when  they  are  in 

their  locking  position,  entirely  filled  by  the  head  of  the  firing  pin,  which  must 
enter  here  in  order  that  the  point  may  be  able  to  reach  and  strike  the  base  of  the 

cartridge. 

The  following  is  a  list  of  the  principal  parts  of  this  weapon.  The  numbers  in  the 

list  and  in  the  following  description  correspond  to  the  numbers  in  the  accompanying 
illustration: 

1.  Breech  bolt. 

2.  Firing  pin. 

3.  Head  of  firing  pin. 

4.  Lugs  of  firing  pin. 

5.  Firing-pin  shoulder  on  mainspring. 

(>.   Firing-pin  notch. 
7.  Bolt  handle. 

8.  Breech-bolt  locking  lugs. 
9.  Extractor. 

10.  Trigger  pawl. 

11.  Trigger-pawl  spring. 
12.  Nut  of  firing  pin. 

13.  Mainspring. 
14.  Barrel. 

15.  Upper  casing,  with  nut. 

16.  Downward  shoulder  of  upper  casing,  with  bearing  for  lever  pivot  (23)  and 
fastening  for  rod  of  recoil  spring  (32). 

17.  Spring  in  upper  casings  for  breech-bolt  locking  lugs. 
18.  Spring  to  hold  cartridges  in  place  in  the  magazine. 

19.  Cartridge  guide. 



Fig.  9. 

Fig. 7. 
Fig. 8. 
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20.  Spring  stop  for  breech  bolt  when  magazine  is  empty. 

21.  Magazine  spring. 
22.  Lover. 

23.  Lever  pivot. 

24.  Ejector. 

25.  Lower  casing. 
26.  Lower  casing  closing  lug. 

27.  Lower  casing  opening  lug. 
Lock  catch  with  spring. 

29.  Trigger  catch. 

30.  Trigger. 

31.  Safety  catch. 

32.  Recoil  spring  with  rod. 

33.  Lock  for  holding  together  the  forward  and  rear  portions  of  the  stock. 

In  the  foregoing  list,  which  is  not  complete,  some  of  the  parts  not  essential  to  an 
understanding  of  the  description  having  been  omitted,  each  separate  part  not  only 

has  been  given  a  number,  but  wherever  deemed  expedient  the  different  pieces  of 

parts  have  also  received  independent  numbers. 

The  breech  bolt  (1)  is  cylindrical  and  hollow  throughout  its  entire  length  to 

receive  the  firing  pin.  In  the  upper  part  is  a  recess  for  the  ejector  (9).  The  ejector 
(9)  is  a  flat  spring.  On  the  side  the  breech  bolt  has  recesses  for  its  locking  lugs 

(8)  and  underneath  a  groove  which  runs  along  the  greater  part  of  the  breech  bolt. 

At  the  rear  the  breech  bolt  is  threaded  for  the  nut  (12)  of  the  firing  pin.  The  rear 

projection  of  the  nut  is  hollowed  out  in  cup  shape  and  serves  to  prevent  the  firing 

pin  from  turning. 

The  firing  pin  (2)  consists  of  a  head  (3)  with  the  striking  point  and  a  smaller 
cylindrical  part,  on  which  are  to  be  noted  the  lugs  (4)  for  the  rear  portion  of  the 

breech-bolt  locking  lugs  (8),  also  the  shoulder  (5)  for  the  mainspring,  the  firing-pin 
notch  (6),  and  at  the  rear  the  handle  (7),  which  is  screwed  on. 

The  breech-bolt  locking  lugs  (8)  have  a  square  head,  by  means  of  which  the  lug 
enters  its  recess  in  the  upper  casing  (15) ;  back  of  the  head  is  a  rod  which  has  a  swell- 

ing in  the  middle.  This  swelling  forms  the  center  of  movement  of  the  lug.  At  the 

rcai-  inner  end  of  the  rod  is  a  lug  against  which  lug  (4)  of  the  firing  pin  works,  and 
at  the  rear  outer  end  an  elevation  against  which  the  springs  (17)  of  the  upper-casing 
locking  lugs  work. 

The  trigger  pawl  (10)  is  constantly  kept  pressed  downward  by  its  spring  (11).  It 
has  at  the  top  a  rearward  turned  smooth  surface  by  means  of  which  it  engages  with 

the  firing-pin  notch  (6),  and  at  the  bottom  a  notch  in  which  engages  tin-  trigger 
catch  (29). 

The  mainspring  (13)  is  an  ordinary  spiral  spring,  which  with  its  rear  end  strikes 

■gainst  the  nut  (  L2)  of  the  firing  pin  and  with  its  forward  end  against  the  firing-pin 
shoulder  (5). 

The  barrel  ( 14 )  is  in  every  way  similar  to  the  barrel  of  the  Swedish  new  6.5-millimeter 

(0.26-inch)  army  rifle,  and  is  screwed  to  the  upper  casing  (15)  by  means  of  the  cas- 
ing nut.  <  )n  the  upper  casing  is  to  be  noted  the  rear  downward  shoulder  i  L6)  \\  ith 

bearing  for  the  lever  pivot  (23)  and  Eastening  lor  the  recoil  spring  rod  (82);  m  this 

shoulder  works  a  small  steel  tooth  which,  when  pushed  upward,  leaves  a  notch  at 
the   forward    underside   of    the   shoulder.      There  are   further  to   be   noted    the   walls 

of  the  magazine,  with  a  recess  partly  for  the  Eastening  of  the  magazine  spring  (21), 
partly  for  the  spring  which  helps  to  guide  the  cartridges,  and  also  a  recess  for  the 

■pringH  of  the  breech-boll  locking  lugs  (17). 

The  cartridge  guide  (19)  is  in  appearance  essentially  like  thai  of  the  6.5-millimeter 

(0.20-inch)  carbine  M/94,  except  that  the  high  edge  in  the  latter  le  cuf  off  at  1 1 >< 

over  about  one-half  its  length,  and  in  place  of  it  is  a  stud  (20)  of  the  same  shape  as 
L252    01         II 
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the  edge.     This  stud  sits  on  a  spindle  which  enters  that  pari  of  the  edge  which  is  not 
cut  down,  and  is  there  controlled  by  a  spiral  spring,  which  returns  the  stud  to  the 

rear  edge  of  the  cartridge  guide.  This  arrangement  is  designated  as  the  breech-bolt 
stop. 

The  lever  (22),  which  rotates  around  its  pivot  (23)  and  works  with  its  upper  end 

in  the  previously  mentioned  groove  on  the  breech  bolt,  has  its  upper  part  split  hor- 

izontally so  as  to  form  two  arms,  which  turn  separately  around  the  smaller  cylin- 
drical part  of  the  firing  pin. 

The  cartridge-case  ejector  (24)  is  secured  in  the  upper  casing  and  lias  a  tooth  in 
the  center. 

The  lowercasing  (25)  forms  the  skeleton  of  the  mechanism,  so  to  speak,  and  is 
screwed  to  the  rear  portion  of  the  stock.  In  it  are  two  lngs  which  serve  to  work  the 

lever  (22),  one  (marked  26)  for  the  closing  of  the  mechanism  and  one  (marked  27) 

for  the  opening  of  the  mechanism. 

1IOW   TnE    MECHANISM    WORKS. 

The  mechanism  is  assumed  to  be  closed  and  ready  for  firing,  the  weapon  loaded, 

and  the  cartridges  in  the  magazine. 

By  depressing  the  trigger  (30)  the  trigger  catch  (29)  is  actuated;  it  is  drawn  down 
and  carries  along  with  it  the  trigger  pawl  (10).  The  firing  pin  (2)  thus  becomes 

free  to  be  impelled  forward  by  the  mainspring,  and  the  shot  is  fired.  Upon  the 

recoil  which  follows,  the  upper  casing  slides  backward  until  the  shoulder  (16)  has 

well  passed  the  lock  catch  (28).  The  latter  is  pressed  down;  but  as  its  upper  tooth 
strikes  against  the  steel  tooth  in  the  shoulder  the  latter  is  pushed  aside,  and  the  lock 

catch  thus  forms  a  notch  to  work  against. 

By  the  rearward  movement  of  the  shoulder  (16)  the  recoil  spring  has  been  com- 
pressed, and  has  now  a  tendency  to  move  the  upper  casing  forward.     But  this  is] 

still  impeded  by  the  lock  catch   (28).     Simultaneously  with  the  upper  casing  th( 

lever  (22)  with  its  pivot  (23)  has  also  moved  backward.     When  the  lower  arm  of 

the  lever  receives  the  opening  lug  (27)  of  the  lower  casing,  the  lever  is  compellec 

to  rotate  around  its  axis.     The  upper  part  of  the  lever  thus  also  makes  a  rearwan 

movement  relative  to  the  upper  casing,  which  is  in  motion.     The  arm  forming  tin 

upper  part  of  the  lever  now  enters  the  groove  in  the  breech  bolt,  and  engages  oi 
either  side  the  smaller  cylindrical  part  of  the  firing  pin,  working  against  the  forwai 

side  of  its  shoulder,  and  driving  the  firing  pin  backward  relative  to  the  upper  casinj 
and  breech  bolt.     At  this  rearward  movement  of  the  tiring  pin,  the  head  first  leave 

its  position  between  the  breech  bolt  locking  lugs  (8),  thus  giving  it  room  to  entei 

the  breech  bolt.     As  the  firing  pin  continues  to  move,  its  lugs  (4)  strike  the  striking 

stud  of  the  backward-going  shanks  of  the  locking  lugs,  driving  it  out  and  thus  coi 
pelling  the  forward  parts  to  enter,  thereby  rendering  the  breech  bolt  free  to  moi 
back  relative  to  the  upper  casing.     Simultaneously  the  tiring  pin  notch  (6)  has  slit 

over  the  trigger  pawl  (10).     As  the  breech  bolt  locking  lugs  release  their  hold  in  the 

upper  casing,  the  upper  part  of  the  lever  has  also  worked  its  way  to  the  end  of  tl 

groove  in  the  breech  bolt,  and  now  forcibly  strikes  the  breech  bolt  itself.     Thi 

stroke  serves  to  loosen  the  spent  cartridge  case,  and  impels  the   breech  bolt  with  il 
downward.     The  remainder  of  the  rearward  motion  of  the  breech  bolt  is  effect 

partly  by  inertia,  partly  by  the  surplus  tension  of  the  main  spring,  which  resume 

its  bent  position.     As  the  breech  bolt  moves  backward,  it  carries  the  cartridge  ci 
with  it  until  it  strikes  the  lower  edge  of  the  ejector  (24),  where  the  cartridge  case 
thrown  out. 

The  breech  bolt  has  now  reached  its  rearmost   position,  and  a  new  cartridge 

ready  to  be   introduced.     At  the  very  end  of  its  backward   movement  the  breet 

bolt,  through  a  lug  on  its  underside,  has  struck  the  upper  part  of  the  steel  tooth  ii 
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the  shoulder  (16)  and  presses  it  downward.  The  steel  tooth  in  its  turn  pushes  the 
lock  catch  out  of  the  way  and  thereby  releases  the  upper  casing,  which  is  now  driven 

forward  into  firing  position  by  the  recoil  spring.  During  the  forward  movement  of 

the  casing  the  lower  arm  of  the  lever  strikes  against  the  closing  lug  (26)  of  the  lower 

casing,  whereupon  the  upper  arm  of  the  lever,  working  at  the  head  (3)  of  the  firing 

pin,  drives  the  latter  and  the  breech  bolt  forward  relative  to  the  upper  casing,  which 
also  slides  forward.  The  breech  bolt  thereupon  pushes  a  new  cartridge  forward  and 

introduces  it  into  the  cartridge  chamber  and  takes  its  position  for  closing  the  mech- 

anism. Before  the  breech  bolt  assumes  this  position  the  casing  spring  for  the  breech- 
bolt  locking  lugs  (17)  forces  the  rear  shanks  of  the  locking  lugs  into  the  breech  bolt, 

whereby  the  forward  parts  of  the  locking  lugs  are  forced  outward  into  their  recesses 
in  the  upper  casing.  If  the  lugs  should  not  enter  their  recesses  by  reason  of  the 

breech  bolt  not  sliding  sufficiently  forward,  or  for  any  other  cause,  the  firing  pin  can 

not  move  forward,  and  thus  no  accidental  discharge  can  occur.  Nor  can  the  locking 

lugs,  if  they  should  touch  too  high,  as,  for  instance,  in  case  of  an  abnormal  shot, 
slide  out  of  their  tracks,  that  being  prevented  by  the  head  of  the  firing  pin,  which, 

upon  the  firing  of  the  mechanism,  entirely  fills  the  space  between  the  inner  surfaces 
of  the  forward  parts  of  the  locking  lugs,  and  thus  makes  the  upper  casing  and  breech 

bolt,  with  the  locking  lugs,  a  rigid,  immovable  part. 

The  rifle  is  now  ready  to  be  fired. 

The  lock-catch  arrangement  (28)  has  been  added  in  order  to  prevent  the  upper 
casing  from  beginning  its  forward  movement  before  the  breech  bolt  has  entirely 

completed  its  rearward  motion. 

When  the  cartridges  in  the  magazine  are  spent,  the  breech  bolt  in  its  forward 

movement  strikes,  in  place  of  the  cartridge,  the  spring  stop  (20)  of  the  breech  bolt. 

Thus  far  the  breech  bolt  is  controlled  by  the  lever,  for  the  stud  moves  forward  and 

compresses  the  spring  of  the  stop,  but  if  by  the  end  of  the  movement  the  inertia  is 

sufficient  for  closing  the  mechanism,  the  stop  checks  the  breech  bolt  and  impels  it 

back  to  the  open  position  by  means  of  the  spring,  as  seen  in  the  illustration,  when 

there  are  no  cartridges  in  the  magazine.  The  mechanism  has  the  same  appearance 
also  when  opened  by  hand. 

The  operation  of  the  safety  catch  (31)  is  such  that  when  it  moves  forward  it  forces 

the  trigger  catch  ( 29)  aside  and  thus  prevents  it  from  engaging  with  the  trigger  pawl 
(10 J  and  at  the  same  time  impedes  the  latter  from  moving  downward. 

The  opening  by  hand  is  done  by  drawing  the  tiring  pin  entirely  back.  This  is 

somewhat  more  difficult  than  in  the  Mauser  rifle,  because  the  tiring  pin  is  corked  by 
this  movement.     The  breech  bolt  slides  forward  into  its  place  more  easily. 

By  means  of  a  simple  locking  arrangement  the  upper  casing  can  be  prevented  from 
recoiling,  in  which  case  the  automatic  rifle  works  like  an  ordinary  magazine;  rifle, 

with  the  advantage  that  the  closing  mechanism  moves  rectilinearly.  The  opening 
and  closing  of  the  mechanism  can  he  effected  without  difficulty  while  the  rifle  is  in 

the  firing  position,  so  thai  in  case;  of  a  misslire  during  an  automatic  series  the  marks- 

man need  not  take  the  rifle  from  his  shoulder  to  remove  the  cartridge  and  get  the 
weapon  ready  for  another  round. 

Thig  rifle  has  been  tested,  and  after  L,000  rounds  had  been  fired,  the 
weapon  showed  no  defects;  the  temperature  of  the  barrel  bad  risen  bo 

120°  C. ,  but  this  appeared  to  have  do  detrimental  effects  and  caused 
no  danger  of  the  cartridge  being  accidentally  ignited. 

In  a  of  50  rounds,   fired   in   three  minutes  by  Lieutenant 
Colonel  Lemchen,  director  of  the  musketry  school  ai  Etosersberg,  at 
a  distance  of  300  meters,  ai  a  regulation  target,  46  bits  were  made. 
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THE  CEI-KKJOTTI   KIFLE. 

This  rifle  has  been  recently  described  in  the  Rivista  di  Artiglieria 
e  Genio  as  follows  (see  plates): 

GENERAL  DESCRIPTION. 

This  rifle  is  entirely  automatic  by  reason  of  the  action  of  the  gas  generated  through 

the  explosion  of  each  cartridge. 

At  each  discharge  the  gas  opens  and  closes  the  breech,  expels  the  empty  cartridge 

case,  and  recharges  the  weapon,  enabling  the  marksman  to  fire  all  the  cartridges  in 

the  magazine  without  removing  the  rifle  from  his  shoulder  nor  raising  his  eye  from 
the  target. 

By  alternately  pressing  and  releasing  the  trigger  each  shot  can  be  tired  sepa- 
rately, while  by  turning  an  interrupting  lever  all  the  cartridges  in  the  magazine  are 

discharged  in  a  few  seconds  and  with  the  rapidity  of  the  most  rapid  machine  guns. 

The  handle  of  the  obturator  moves  in  a  straight  line,  but  when  the  cartridge  is 

fired  the  cylinder,  in  revolving,  is  connected  with  the  breech  by  two  strong  shoulders. 

The  magazine  can  be  rapidly  refilled  with  clips  and  is  adapted  to  hold  as  many  as 

50  cartridges. 

The  apparatus  for  the  utilization  of  gas  consists  of  four  parts,  which  are  applicable 

to  any  rifle,  either  for  war,  hunting,  or  defensive  purposes,  as  also  to  machine  guns 
and  revolvers. 

The  barrel,  which  has  a  sight  graduated  to  2,000  meters,  carries  a  short  bayonet. 
The  piston  rod,  which  is  divided  into  several  parts  screwing  into  each  other,  is 

entirely  inclosed  in  the  wooden  stock  of  the  rifle. 

Opening  and  closing  of breech. — The  obturator  is  taken  hold  of  and  drawn  back 
until  it  encounters  the  forelock  which  stops  it., 

This  motion  extends  the  spring,  whose  object  is  to  close  the  obturator  again  and 

enable  the  tooth  of  the  heel  piece  of  the  spring  to  be  raised  in  order  firmly  to  hold 

the  cylinder. 

When  the  end  of  the  trigger  is  depressed,  the  obturator  again  closes  of  itself. 

Apparatus  of  the  spring. — It  consists  of  two  teeth,  which  are  close  to  each  other, 
and  which  are  alternately  raised  and  lowered  to  stop  the  firing  pin  each  time  that 

the  trigger  is  pressed  or  released. 

Intermittent  firing. — It  is  done  simply  by  pressing  and  releasing  the  trigger. 

Continuous  firing. — It  is  done  by  bending  the  lever  which  restrains  the  left-hand 
tooth  of  the  spring  and  pressing  the  trigger.  The  obturator  then  moves  back  and 

forth  with  such  rapidity  as  to  discharge  30  or  more  cartridges  in  a  few  seconds. 

When  the  firing  is  concluded,  the  magazine  spring  stops  the  obturator,  and  as  the 
result  the  breech  remains  open. 

Breech  bolt. — It  consists  of  an  obturator  sliding  in  the  breech  and  a  long  handle 
which  moves  on  the  outside,  always  in  a  straight  line. 

The  cylinder  contains  the  safety  tube  and  the  firing  pin;  the  handle  contains  the 

spring  which  automatically  closes  the  obturator. 

Apparatus  for  the  utilization  of  the  gas. — It  consists  of  four  parts,  covered  by  the 
wooilen  stock  of  the  rifle. 

The  principal  part  is  a  piston  rod  which,  surrounding  a  short  vent  receives  the 

impulse  of  the  gas  and  transmits  it  to  the  handle  of  the  obturator. 

Two  small  tubes  complete  the  apparatus  and  serve  to  maintain  the  piston  rod  in 
a  straight  line. 

Functioning.-— While  the  projectile  passes  through  the  barrel,  the  gas,  passing 

through  a  small  hole  inside  the  vent,  impels  the  piston  rod,  which  in  its  turn  trans- 
mits the  motion  to  the  handle  and  compels  the  cylinder  to  rotate. 
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The  obturator,  no  longer  held  to  the  breech  by  the  shoulders,  recedes,  impelled 
by  the  empty  cartridge  case,  and  then  closes  again,  thanks  to  the  spring,  introducing 
another  cartridge  into  the  barrel. 

This  arm  is  identical  in  dimensions  and  weight,  except  in  the  gas 
chamber,  Avhich  is  slightly  heavier,  with  the  new  Italian  small  arm. 
The  caliber  is  6.5  mm.  It  is  reported  that  at  tiring  trials  held  at 
Rome,  June  13,  1900,  it  was  found  that,  while  it  was  possible  to  tire 
3oo  rounds  a  minute,  the  barrel,  in  spite  of  its  thickness,  became  so  hot 
that  all  further  use  of  the  weapon  was  precluded. 

HOLLAND. 

THE    NEW    RIFLE. 

The  following  are  the  principal  data  of  the  new  repeating  rifle  (modi- 
fied Mannlicher  type,  model  1895)  recently  adopted  for  the  Dutch  army 

(Rivista  di  Artiglieria  e  Genio) : 

Weight  of  weapon  with  bayonet  sword   kilograms. .       4.  6 
Weight  of  weapon  without  bayonet  sword   do         4.  3 
Length  of  weapon  with  bayonet  sword   meters. .       1 .  043 
Length  of  weapon  without  bayonet  sword   do         1.  287 
Caliber   millimeters. .       6.  5 

Length  of  barrel   do    790 
Number  of  grooves        4 

Diameter  of  bullet  (bard  lead  with  nickel-steel  covering)   millimeters..       6.7 
Length  of  bullet   do    31. 4 
Weight  of  bullet   grams. .  10. 15 
Length  of  cartridge        millimeters..  77.5 
Weight  of  cartridge   grams..  22.  55 
Weight  of  Hip  (for  5  cartridges)    .do    10 

Although  somewhat  dedicate,  this  weapon  answers  every  require- 
ment, is  of  great  precision,  and  has  a  maximum  range  of  2,000  meters. 

FRANCE. 

Jn  Prance,  Captain  Daudeteau  has  designed  a  self-acting  magazine 
rifle  of  6.48  millimeter  (0.254  inch)  caliber.  The  magazine  is  so  con- 

structed that  the  soldier  can  replace,  singly  any  cartridge  expended,  so 
as  to  keep  the  magazine  always  full  for  an  emergency.  The  arm  Is  on 
the  boll  principle;  a  patent  device  prevents  any  possibility  of  double 
loading;  the  sword  bayonet  slides  vertically  under  the  barrel.  The 
piece  is  said  to  have  a  Hat  trajectory  up  to  600  meters,  and  such  pene- 

trating power  thai  al  200  meters  it  pierces  nearly  half  an  inch  of  mild 
steel  and  5  feet  of  fir. 

This  arm  is  being  tried  with  the  idea  of  replacing  the  Lebel. 
The  MiUtar   Wbchenblatt  has  published  the  following  table  of  dif 

fcrent  types  of  small  arms  in  use  in  different  countries  and  the  kinds 
of  powder  employed  with  them. 



214 

In  the  table  the  countries  are  arranged  in  the  order  of  dates  when 
the  respective  small  arms  were  adopted  by  them.  It  will  be  noted 

that  there  is  a  tendency  toward  decreasing-  the  caliber. 

Country. 

Portugal   
France   

Austria-Hungary.. 
Denmark   

Small  arms  adopted. 

Kropatschek  M/861  . . 

Lebel  86/932   

Mannlicher M/96a  ... 

Krag-Jorgensen  M  89 

Germany      Mauser  M/884   

Switzerland      Schmidt  M '89-96. 

England      Lee-Metford  M/89-91  and  Lee- 
Enfield  M  95. 

Belgium      Manser  M  89   

Turkey      Mauser  M  90   

Chile      Mauser  M  93   

Brazil   do   

Colombia   do   

Caliber. 

Uruguay   do   

Bolivia   do   

Transvaal   do   

Orange  Free  State   do   

Mexico   do   :   

Greece      Gras  M  74  ■"•   

Russia      "  Three-line  "  arms  M  91  ( Mos- 
sin,  Nagant). 

I  Mannlicher   
ta}   (caroano  M  91   
Argentina      Mauser  M  91   

Roumania      Mannlicher  M  93   

China      Mauser  M  93  7   

Spain      Mauser  M  93   

Holland      Mannlicher  M  93   

Norway      Krag-Jorgensen  M  91   

(Krag-Jorgensen  M  92*. United  States   I 
Lee  M  93°   

Sweden    Mauser  M  96   

Bulgaria    Mannlicher  M  88 

Servia    Mauser  M  99   

Peru    Mauser  M  91   

.  65 

11 
,  62 

6.5 
7. 65 

6.  5 

6.5 

6,  5 

7.  62 

6 

6.5 

8 

7.  u> 

Powder. 

Compressed  black  powder. 

Smokeless  powder  in  flakes. 

Smokeless  powder  in  disks. 

Smokeless  powder  in  flakes,  cylinders 
2  mm.  long. 

Smokeless  powder  in  flakes. 

White  smokeless  powder,  short  cylin- 
ders. 

Cordite,  thin  yellowish-brown   tubes 

1 1  cm.  long. 

Smokeless  powder  in  flakes. 
Do. 

Do. 

Do. Do. 

Do. 
Do. 

Do. 
Do. 
Do. 

Black  powder. 

Pyroxylin  powder  in  flakes. 

Smokeless  ballistite  in  grains 

Smokeless  powder  in  flakes. 

Smokeless  powder,  cup-shaped. 

Smokeless  powder  in  Bakes. 
Do. 

Smokeless  powder,  cup-shaped. 

Smokeless  powder  in  flakes  (ballis- 
tite). 

Smokeless  powder  in  flake.-. Do. 

Do. 

Smokeless  powder  in  disks. 
Smokeless  powder  in  fla 

Do. 

JThe  ().-">  Mannlicher  and  Mauser  rifles  are  being  tested. 
2 Trials  of  a  new  rifle  have  been  going  on  for  some  time  with  great  secrecy. 
8M/96  is  a  modification  of  M<90  and  is  S40  grams  lighter.  Small  arms  of  6  mm.,  6.5  mm.,  and  5  mm. 

are  being  tested. 

4In  1900  was  commenced  the  introduction  of  rifle  '98,  which  differs  from  M  ̂ s  only  in  details  of 
construction, 

6  Trials  of  new  small  arms,  among  them  the  Mauser,  are  now  being  conducted. 

6  Recently  solenite  has  also  been  used. 

"  Besides  other  types. 
B  Used  in  the  Army. 
9  Used  in  the  Navv. 
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Upon  an  examination  of  the  foregoing  table,  the  preponderance  of  the  Manser 

weapon  over  all  other  types  will  at  once  become  apparent.  Of  the  31  countries  enu- 
merated, 17,  or  more  tnan  one-half,  use  small  arms  invented  by  Mauser  and  made  for 

the  greater  part  in  German  factories.  Five  use  the  Austrian  Mannlicher,  three  a 

weapon  of  the  Krag-Jorgensen  type,  and  five  use  different  types. 
As  to  the  question  of  powder  for  the  infantry,  most  of  the  countries  have  decided 

in  favor  of  the  smokeless  gun-cotton  powder  in  the  shape  of  flakes;  only  a  compara- 
tively small  number  of  States  have  adopted  nitroglycerine  powder. 

The  ballistic  effects  attained  during  trials  have  led  to  the  very  natural  result  that 

all  powers  using  Mauser  weapons  (with  straight  rifling),  which  have  proved  the 

most  effective  and  durable,  have  chosen  a  powder  which  brings  out  the  full  power 
of  this  weapon. 

BALLISTICS. 

The  Wolf  Air- Shock  Indicator. — The  German  Mutter  JErde  pub- 
lishes the  following  description  of  a  new  apparatus  for  determining 

the  velochVy  of  projectiles.  This  process  has  recently  been  adopted  by 
many  of  the  European  nations. 

MEW  METHOD  OF  MEASURING  THE  VELOCITY  OP  PROJECTILES. 

The  determination  of  the  velocity  of  projectiles  of  artillery  has  been  carried  on  up  to 

the  present  time  in  accordance  with  a  method  given  by  Wheatstone  in  1840,  which 

consists  of  stretching  copper  wires  at  a  measured  distance  from  each  other,  forming 

parts  of  the  current  of  an  electric  chronograph,  which  are  consecutively  struck  by 

the  projectile.  The  time  for  the  beginning  of  measuring  the  distance  from  the 

chronograph  is  registered  by  breaking  the  wire  nearest  the  gun;  the  breaking  of  the 
most  distant  wire  gives  the  signal  for  the  end  of  this  distance.  The  chronograph, 

therefore,  registers  the  time  of  flight  of  the  projectile  for  the  given  distance.  The 

quotient  of  the  length  of  this  distance  by  the  time  consumed  in  the  flight  of  the  pro- 
jectile is  called  the  mean  velocity  for  that  distance,  and  it  was  agreed  to  designate  it 

as  the  velocity  for  the  distance  of  the  center  of  the  measured  track  from  the  muzzle 

of  the  gun.  For  instance,  if  the  (-enter  is  located  50  meters  (164  feet)  from  the 

muzzle,  and  if  the  mean  velocity,  v,  has  been  found  to  be  400  meters  (1,312  feet),  so 

is  vM=400  meters  (1,312  feet).  In  order  to  make  sure  that  the  wires  are  always  hit, 
they  are  spread  in  many  windings  to  and  fro  on  rectangular  or  quadratic  frames, 

about  1.5  meters  wide  and  1.5  meters  high  (4.92  feet),  the  so-called  lattice  frames. 

(Fig.  1.)  The  distance  of  the  windings  from  one  another  is  about  one-third  the 
diameter  of  the  projectile,  SO  that,  especially  by  projectiles  of  smaller  caliber,  a  con- 

siderable number  of  wires  is  spread  cm  the  frame.  The  wire  so  spread  has,  incase 

of  a  L0-centimeter  (3.94  inches)  projectile,  a  length  of  about  SO  meters  (262  feet),  and 
since  its  diameter  is  only  0.5  millimeter  (0.02  inch),  its  resistance  to  the  electric 
Current  will  amount  to  7  ohms.     The    resistance   in    the   common    Chronograph  also 

amounts  to  about  7  or  8  ohms,  inclusive  of  the  conducting  wires  for  every  circuit,  and 

as  the  intensity  used  amounts  to  l  ampere,  an  electro-magnetic  force  of  H  to  15  volts 

quired,  necessitating  from  s  to  9  Bunsen's  elements.    The  resistance  of  the  wire 
frames  increases   considerably  with  smaller  calibers,  because  not  only  are  the  wind- 

closer  together,  but  it  ;tlso  becomes  necessary  to  use  thinner  copper  u  ires. 
The  torn  wires  must,   be   replaced   after  each    shot   by  new  ones,  which  is  done  by 

simply  twisting  the  wire  ends  together.      It  IS  clear  that    the  deficiency  of  contact  at 

the  twisted  parts,  as  well  as  t  he  inequality  of  the  stiffness  of  the  newly  strecthed  wire 

ends,  will  seriously  affect    the  i.-istance  of   the  wire  screen  and    also  the  intensity   of 

the  current  of  the  chronograph,  consequently  the  correctness  of  the  registration. 
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According  to  experience,  the  disturbances  are  quite  strong  if  not  particularly  expe- 
rienced men  are  used  for  restringing  the  wire  frames.  If  this,  however,  is  done,  very 

even  and  reliable  measurements  are  obtained  by  these  methods,  provided  chrono- 
graphs are  used,  the  probable  errors  of  which,  as  against  the  errors  in  shooting,  may 

be  neglected,  which  is  the  case  in  the  now  commonly  used  Boulenge  chronographs. 

Notwithstanding  the  excellence  of  this  method,  it  has  some  disadvantages,  which 

during  the  time  it  has  been  in  use  could  not  be  eliminated.  It  is,  for  instance,  incon- 
venient that  every  time  a  different  caliber  is  used  it  becomes  necessary  to  substitute 

other  wire  screens,  with  different  resistances,  and,  therefore,  also  the  introduction  of 

another  number  of  elements  in  the  circuit;  and,  further,  that  velocity  recorders  must 
be  installed  which  correspond  to  the  new  conditions.  Still  more  troublesome  is  the 
new  restretching  of  a  frame  after  every  shot.  At  least  one  man  must  rush  to  the 

frame  to  make  the  necessary  connections,  whereby  a  certain  amount  of  precious  time 
is  lost,  since  the  manipulation  requires  a  longer  time  than  the  charging  and  aiming 
of  the  gun. 

It  is  principally  for  these  reasons  that  this  method  now  in  use  for  more  than  fifty 

years,  although  useful  and  reliable,  is  gradually  being  banished  from  the  ranges  of 

target  practice,  and  is  being  replaced  by  new  ones  not  less  reliable,  which  do  away 

with  the  above-mentioned  disadvantages. 

A  new  method  for  the  determination  of  the  velocity  of  projectiles  has  been  intro- 

duced through  the  discovery  of  Mach — that  projectiles  which  develop  a  greater 
velocity  than  the  traveling  speed  of  sound  (about  340  meters  =  1,115  feet)  create  at 

their  points  a  compression  of  air,  the  so-called  "front  wave."  Mach  himself,  who 
was  the  first  to  find  this  front  wave  by  means  of  photography,  made  use  of  its  position 

in  relation  to  the  direction  of  the  projectile  to  measure  the  velocity.  Assuming, 

though  not  quite  correctly,  that  the  velocity  of  the  front  wave  is  equal  to  that  of  the 

normal  sound  wave,  he  put: 

„T  ,     .,      „       .              Velocity  of  sound 
\  elocity  of  projectile  =  —  -       ->     -   

The  angle  x,  which  is  formed  by  the  wave  surface  of  the  front  wave  with  the  axis 

oi  the  projectile,  was  measured  by  him  from  his  photographs,  and  he  could  there- 
fore compute  the  velocity  of  the  projectile. 

This  method,  on  account  of  its  being  too  cumbersome,  ia  not  adapted  for  practical 

purposes. 
However,  the  idea  presented  itself  to  make  use  of  the  front  wave  created  by  the 

projectile  for  giving  signals,  if  it  should  be  strong  enough. 

Experience  has  led  to  the  knowledge  that  the  front  wave,  which  in  its  nature  rep- 
resents an  impulse  of  sound,  is  sufficiently  strong  with  calibers  used  by  the  artillery 

to  perform  noticeable  mechanical  work  even  at  considerable  distances.  In  conse- 

quence, an  apparatus,  the  "air-shock  indicator,"  was  devised,  whose  construction 

dates  back  nine  years,  and  the  form  of  which  is  shown  in  tigs.  '2  and  .'>. 
The  air-shock  indicators  are  automatically  closing  circuit  breakers,  which  come  into 

action  as  soon  as  they  are  struck  by  an  air  shock  or  a  powerful  impulse  of  front 

sound  wave.     The  impulse  is  caught   by  a  turnable  rigid   plate  P  .   lying 
loosely  in  the  crotch  A,  through  the  arm  E,  in  which  the  contact  screw  S,  with  an 

attached  platinum  point,  is  inserted.  When  at  rest,  this  platinum  point  lies  firmly 

under  the  pressure  of  the  spring  F,  against  the  contact  plate  C.  This  plate  is  in  metallic 
connection  with  the  attachment  screw  K  .,  and  the  contact  screw  S.  by  way  oi  P 

and  A  with  the  attachment  screw  K,;  besides,  the  contact  places  8  and  0,  in  order  to 

prevent  sparks  on  opening  the  electric  current,  are  provided  with  layers  i4  a 
condenser. 

As  soon  as  the  front  wave  strikes  the  plate  P  of  such  an  instrument,  the  contact 

screw  8  is  thereby  temporarily  pushed  away  from  the  contact  plate  0,  and  thus 

interrupts  an  electric  current  running  through  the  parts  of  contact,  which, as  soon  as 

the  influence  of  the  impulse  la  passed,  is  immediately  reestablished   by  the  spring 
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In  measuring  the  velocity  of  projectiles  two  of  these  instruments  are  placed  in 
front  of  the  gun  at  known  distances  from  one  another,  sideways  of  the  flight  plane  of 

the  projectile,  and  connected  with  the  chronograph  and  the  necessary  galvanic 
batteries. 

Since  the  working  of  the  instruments  is  not  caused  by  the  projectile  itself,  it  is 
necessary,  in  order  to  neutralize  the  retardation  due  to  the  fact  that  the  front  wave  has 

first  to  travel  from  the  point  of  the  projectile  to  the  plate  P  of  the  air-shock  indi- 
cators, that  the  lateral  distance  of  the  two  instruments  from  the  flight  plane  of  the 

projectile  must  be  equal,  so  that  the  second  instrument  is  affected  in  the  same  short 
fraction  of  time  as  the  first.  This  is  not  difficult  to  accomplish.  To  avoid,  however, 

any  influence  of  a  possible  error  in  aiming,  a  pair  of  the  air-shock  indicators  may  be 

placed  on  each  side  of  the  flight  plane,  and  the  measurements  made  writh  two 
chronographs. 

If,  then,  the  four  instruments  are  placed  at  the  corners  of  a  rectangle,  even  a  con- 

siderable deviation  of  the  exact  direction  of  the  projectile  will  not  produce  a  percep- 
tible error  in  the  final  result  of  the  measurement. 

If  a  represents  the  error  in  aiming,  expressed  in  degrees,  c  the  velocity  of  sound, 

vx  the  record  of  the  chronograph  placed  on  one  side  of  the  plane  of  flight,  and  /•/ 
the  record  of  the  measurement  of  that  on  the  other  side,  the  velocity  of  the  projectile 
from  observations  on  one  side  will  be: 

r,  cos  a 
■31     A 

1  +  7'1  sin  a 

and  from  those  on  the  other  side: 

__    v/  cos  a 
1— -i-  sin  a 

c 

If  the  angle  a  is  so  small  that  a—0,  and  cos  a=l,  the  recording  of  both  chrono- 
graphs will  be  the  same,  and  will  indicate  the  actual  velocity.  If  the  readings  of 

both  chronographs  do  so  correspond,  the  result  proves,  too,  that  there  was  no  error  in 
aiming. 

Should  the  angle  be  known,  which  usually  is  not  the  case,  then  the  true  value  can 
be  computed  from  each  of  these  equations.  If  not  known,  the  combination  of  both 
equations  is  applied  and  expressed  thus: 

r  =  — . — i — L       cos  a 

Cos  a  can  always  be  expressed  as  1  in  this  formula,  because  an  error  of  a  =  '2°, 
which  it  is  quite  impossible  to  make,  will  only  change  the  result  0.06  per  cent.  A 

Velocity  which  is  actually  600  meters  would*  then  be  found  to  he  599.64  meters. 
Iii  practice,  however,  this  formula  will  not  be  applied,  because  the  greatest  error 

that  can  be  made  in  t  ho  aiming  of  the  gun,  without  injury  to  instruments,  can  only 

amount  to  MK,  and  an  error  of  Y  is  rarely  made.  Hut  even  should  it  amount  to  U)', 
the  arithmetic  mean  of  the  two  readings  of  the  chronographs,  measuring  « » 1 1  both 
Bides  of  the  flight   plane,  may  he  taken,   wherefore: 

V   =  ̂ —75 

''. 

The  error  in  the  result  will  then  amount  to  one-fortieth  per  cent,  while  with  an 
error  of  aiming  of  V  (he  velocity  measured   on  both  sides  w  ill    be  at   fault  only  about 

one-tenth  percent,  and  the  arithmetic  mean  will  show  no  deficiency  In  the  second 
decimal   place. 

An  exactness  of  one-tenth  per  cent   is  sullieieiit   for  all  purposes,  so  that      provided 

the  air-shock  indicators  are  properly  oriented   in   regard   to  the  flighl   plane    the 
record  of  one  pair  of  insl  rumenls  will  give  sufficiently  eonvet   results. 
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A  greater  correctness  can  not  be  obtained  by  the  use  of  the  wire  frames.  In  fact 
in  rainy  weather  they  are  less  reliable,  because  in  that  case  the  wire  frames  will  be 
impregnated  with  water,  thus  disturbing  the  electric  current,  which  disadvantage  is 

avoided  by  the  use  of  the  air-shock  indicators.  The  advantages  of  this  method  as 

against  Wheatstone's  are  evident.  The  instruments  give  almost  no  resistance  to  the 
current,  which  in  the  wire  frames  may  attain  50  ohms.  As  they  are  not  acted  upon  by 

the  projectile  itself,  but  by  impulse  of  sound  waves  emanating  from  it,  they  are  inde- 
pendent of  any  caliber  used  in  target  practice,  while  with  each  caliber  a  correspond- 

ing wire  frame  must  be  used.  As  regards  bullets  of  small  arms,  the  impulse  of  the 
sound  wave  is  not  sufficiently  strong,  and  therefore  the  instruments  can  not  be  used. 
But  in  this  case  the  wire  frame  method  likewise  can  not  be  made  use  of,  and  recourse 

must  be  had  to  other  arrangements.  Furthermore,  since  the  air-shock  indicators 
work  automatically,  which  means  that  the  contact  after  each  shot  is  at  once  auto- 

matically reestablished,  all  the  disadvantages  which,  as  described  above,  the  wire 
frames  possess  are  eliminated.  It  is  possible,  therefore  to  record  in  the  same  period 

of  time  a  double  number  of  measurements  for  velocity  if  air-shock  indicators  are 
used,  and  in  addition  it  is  important  to  consider  that  the  men  necessary  for  the 
rewinding  of  the  wire  screens  are  here  not  needed. 

These  advantages  have,  consequently,  in  Germany  and  in  other  countries  banished 
the  wire  screens  from  most  all  the  artillery  ranges,  so  that  where  the  velocities 

of  projectiles  which  exceed  the  velocity  of  the  sound  wave  are  measured,  the  air- 
shock  indicators  have  been  introduced.  Fig.  2  shows  how  these  instruments  are 
used. 

AUTOMATIC  PISTOLS. 

Although  several  inventions  have  appeared  to  adapt  the  recoil  idea 
to  the  revolver,  notably  the  Fosbery,  it  appears  that  revolvers  are 
being  finally  displaced  by  the  magazine  pistol,  at  least  for  war 

purposes. 
The  German  officers  are  armed  with  the  self-loading  Mauser  pistol, 

heretofore  described  in  No.  XVIII  of  this  scries:  but  the  Bergmann 

automatic  pistol,  model  ,(,>T.  is  now  under  trial.  The  caliber  of  this 
arm  is  7. 05  millimeters  (0.301  inch);  it  has  a  detachable  magazine 
carrying  10,  20,  or  30  cartridges,  and  has  a  case  which,  like  the 
Mauser,  forms  a  stock.  At  20  meters  it  penetrates  Llj  inches  of  fir. 

It  can  tire  L20  shots  a  minute  and  is  of  simple  manufacture,  easily  dis- 
mounted and  assembled. 

THE  BOBCHARDT-LUGEB  PISTOL. 

The  Borchardt-Luger  pistol,  of  which  descriptions  have  appeared 
in  the  Swiss  Military  Ii<  vit  n\  is  a  repeating  weapon,  the  discharge  of 
gas  being  utilized  to  operate  the  mechanism,  opening  the  breech, 
extracting  and  expelling  the  empty  ease,  reloading  and  reclosing  the 

breech  for  a  new  discharge,  The  tirer  has  only  to  replenish  the  maga- 
zine and  pull  the  trigger.  This  pistol,  on  competitive  trial  with  other 

patents,  tired  48  shots  in  28  seconds,  or  103  per  minute.  The  arm 
showed  great  precision  and  continued  tiring  without  cleaning.  The 

caliber  is  T.65  millimeters  (0.301  inch):  length  o(  barrel.  L20  millime- 

ters. At  tin*  moment  of  tiring,  the  gas.  acting  on  the  base  o\'  the  car- 
tridge case,  pushes  back  the  barrel  and  the  breech  casing,  which  slide 
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along  the  grooves  of  the  frame.  During  this  movement  the  detachable 

breech  and  the  barrel  are  firmly  connected.  The  detachable  breech' 
follows  the  movement.  The  disks  A  of  the  knee  piece  bear  against 

the  butt  pieces  Fn  and  start  a  circular  motion  of  the  link  Bn  around 
the  axis  B2.  The  knee  piece  rises  up  to  the  moment  when  the  double 

spring  C13  contained  in  the  butt,  is  totally  compressed,  the  same  as 
the  percussion  spring  L3.  The  cartridge  case,  pulled  by  the  extractor 

Lx,  strikes  against  the  ejector,  which  expells  it  (the  ejector  projects 

out  on  the  interior  right  wall  of  the  breech  casing). 

The  seat  of  the  detachable  breech  being  freed  the  top  cartridge  of 

the  magazine,  pushed  by  the  interior  spring,  advances  in  front  of  the 

cylinder  Lr  The  double  spring,  compressed  by  the  recoil,  pushes 
the  detachable  breech  forward  sharply  by  means  of  the  small  chain  K, 

which  connects  those  two  pieces.  The  knee  piece  is  lowered  one-half, 
communicating  its  motion  to  the  breech  casing  and  the  barrel.  At  the 

same  time  the  tiring  pin  L2  strikes  against  a  stop  projecting  out  on  the 

interior* left  wall  of  the  breech  casing,  and  the  percussion  spring  L3 
remains  compressed. 

The  knee  piece  is  completely  lowered,  the  barrel  and  the  detachable 

breech  casing  being  again  firmly  held  together.  The  arm  is  again 

loaded,  closed,  cocked,  and  ready  to  lire.  On  pressing  the  trigger  F2, 

by  means  of  the  elbow,  G  presses  upon  the  extremity  D  of  the  piece  D2. 

The  firing  pin,  being  released,  darts  forward  and  strikes  the  cartridge. 

After  the  firing  of  the  last  cartridge,  the  lug  of  the  magazine  B3 

presse-  a  special  spring,  E2,  which  projects  in  the  frame  and  catches  in 
the  notch  K2  of  the  cylinder.  The  breech,  instead  of  moving  forward, 

is  maintained  in  an  elevated  position  in  the  rear,  figure  B.  The  line 

of  sight  being  thus  concealed  notifies  the  shooter  that  the  weapon  is 
empty.     This  arrangement  exists  only  in  this  pistol. 

After  the  insertion  of  a  fresh  magazine  in  the  butt,  it  is  only  neces- 
sary to  pull  the  breech  casing  back  a  little  (by  seizing  the  disks  A 

between  the  index  finger  and  the  thumb  of  the  left  hand)  and  let  it 

move  forward  to  have  the  weapon  again  ready  for  tiring. 

Automatic  safety,-  The  kneepiece  F8  ends  in  a  tongue,  F,,  which 
rests  against  the  right  extremity  of  D9.  In  this  position  the  breech 

can  not  move  back,  the  tongue  resting  against  the  projecting  bevel  of 

1),.      The   pressure  of   the   trigger  can   no   longer  acton    D,,  and    the 

tongue  also  prevents  the  piece  1),  from  pivoting  on  its  center.  The 
arm  is  therefore  perfectly  secured. 

In  taking   bold   of   the   grip   the   hand    presses   upon    the   projecting 

part  of  the  butt,  the  jointed  kneepiece  then  pivots  upon  its  inferior 
extremity,  and  the  tongue  is  Lowered.  The  movements  of  the  breech 
and  trigger  are  released. 

Mechanical  safety.     The  little  checkered  lever  Ct  beingpushod  from 
the  bottom  up  hinge-  on  it-  center.      A   -mall  hook  :il   il-  lower  e\l  rem 
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ity  is  drawn  under  a  slight  buttress  of  the  jointed  pieee.  The  pres- 
sure of  the  hand  ean  not  then  act  upon  the  mechanism  of  the  automatic 

safety,  which  is  rendered  immovable.  (Compare  the  position  of  the 

lever  C2  in  figures  F  and  C.) 

THE  COLT  AUTOMATIC  PISTOL. 

This  weapon  was  invented  by  Mr.  J.  M.  Browning. 

The  piece  consists  of  three  principal  parts:  The  frame,  in  which  the 

trigger,  hammer,  mainspring,  and  magazine  are  contained;  the  barrel, 
which  is  secured  to  the  frame  by  two  links;  and  a  sliding  cover,  which 

works  in  grooves  on  the  sides  of  the  frame,  and  which,  in  the  firing 

position,  is  locked  to  the  barrel  by  three  ribs  on  the  top  of  the  latter, 
which  tit  into  corresponding  grooves  in  the  slide. 

The  rear  portion  of  the  slide  serves  as  a  breechblock  and  supports 
the  rear  face  of  the  cartridge. 

The  caliber  is  0.38-in.  The  barrel  protrudes  slightly  in  front, 
and  is  covered  by  the  slide,  which  is  capable  of  a  backward  motion, 

and  which  effects  the  necessary  motions  of  cocking  the  arm,  working 

the  breech  mechanism,  and  operating  the  supply  of  ammunition  from 

the  magazine.  The  magazine  itself  consists  of  a  metal  slide  loaded 

into  the  stock  of  the  pistol  from  below,  and  held  in  position  by  suit- 
able clips,  and  in  service  it  will  be  practicable  to  cany  several  of  these 

magazines  ready  loaded. 

To  operate  the  pistol  from  the  start  it  is  first  held  in  the  left  hand 
and  the  magazine  is  withdrawn  from  the  stock  by  releasing  a  catch  at 

the  heel  of  the  stock.  The  magazine  is  then  loaded  with  its  comple- 

ment of  seven  cartridges,  restored  to  its  position,  and  the  pistol  trans- 
ferred to  its  proper  position  in  the  right  hand.  The  operation  of 

loading  the  chamber  and  making  ready  to  lire  is  accomplished  by  hold- 
ing the  slide  with  thumb  and  forefinger  at  the  places  provided  with 

corrugations  to  prevent  slipping,  just  over  the  stock,  and  pulling  the 
slide  back  smartly.  This  movement  cocks  the  hammer  and  the  return 

action  carries  the  top  cartridge  of  the  seven  in  the  magazine  forward 
into  the  chamber  and  closes  tin1  breech. 

The  pistol  is  now  ready  for  use  except  the  safety  device4  known  as 
the  firing-pin  lock,  and  constituting  a  rear  sight,  which  must  be  raised. 
The  safety  being  raised  and  one  cartridge  discharged,  the  force  of  the 

powder  gases  causes  the  slide  and  barrel  to  recoil  together  about  two- 
tenths  of  an  inch  until  the  latter  is  stopped,  drawn  downward  by  the 
two  links,  and  unlocked  from  the  sliding  cover,  and  the  slide,  still 

moving  backward,  cocks  the  hammer,  ejects  the  empty  shell  side- 
ways, and  compresses  the  recoil  spring.  On  reaching  its  rearmost 

position  the  slide  is  forced  forward  by  means  of  a  recoil  spring,  and 

encounters  the  second  cartridge  on  its  way.  carrying  it  forward  into 

the  chamber  of  the  barrel,  the  last  part  o(  its  motion  carrying  the 
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barrel  forward  and  upward.  The  slide  now  engages  automatically 
with  the  barrel,  and  the  arm  is  ready  for  a  second  shot. 

Another  safet}T  device  makes  it  impossible  to  release  the  hamme? 
until  the  slide  and  barrel  are  properly  interlocked  in  their  forward 

position,  and  this  device  furthermore  prevents  the  discharge  of  more 
than  one  cartridge  for  each  pull  of  the  trigger. 

The  weight  of  this  weapon  is  2  pounds  4  ounces;  the  length  of  bar- 

rel, 6  inches.  It  uses  smokeless  powder,  7.8  grains,  with  a  105-grain 

bullet,  the  velocity  being  1,260  to  1,350  foot-seconds,  with  a  penetra- 
tion of  11  inches  in  American  pine.  The  complete  cartridge  weighs 

178  grains. 
The  arm  is  easily  dismounted  and  assembled,  and  its  construction 

allows  of  easy  cleaning.  The  weapon  has  had  a  large  sale  in  this 

country,  and  has  recently,  in  the  Browning  form  proper,  been  recom- 
mended and  by  royal  decree  ordered  adopted  instead  of  the  Nagle 

in  the  Belgian  army.  The  caliber  of  this  pattern  is  7.65  millimeters; 

it  weighs  0.615  kilogram,  and  uses  a  cartridge  of  7.85  grams.  The 

weapon  is  manufactured  at  Herstal  by  the  Government;  it  is  said  that 

4,000  of  them  have  been  ordered  for  the  officers  of  the  Belgian  army. 

This  pistol  has  the  following  advantages:  It  is  very  simple  in  construc- 
tion, is  easy  to  operate,  not  liable  to  get  out  of  order,  is  capable  of  a 

very  high  rate  of  fire,  it  gives  a  high  initial  velocity  and  flat  trajectory. 

It  has,  however,  a  very  light  bullet  which  lacks  stopping  power. 

THE  MANNLICHEH  AUTOMATIC  PISTOL. 

In  this  pistol  the  operations  of  loading  and  ejecting  the  empty 
cartridge  case  are  performed  by  a  backward  and  forward  movement 
of  the  barrel.  It  consists  of  a  frame  which  contains  the  lock  mechan- 

ism and  the  magazine,  a  sliding  barrel,  and  a  cover  or  casing  in  which 

the  barrel  slides.  The  magazine,  which  holds  five  cartridges,  is  of  the 

fixed-box  type  and  is  within  the  handle  or  stock.  To  fill  the  magazine, 
the  barrel  must  be  held  in  its  forward  position  with  one  hand,  while 

the  cartridges  are  inserted  singly  with  the  other.  When  the  magazine 

is  lull,  the  top  cartridge  is  held  in  such  position  that  the  barrel,  when 

allowed  to  go  back  to  its  firing  position,  slips  over  it,  and  the  pistol  is 

loaded,  ready  for  firing.  The  lock  operates  in  a  manner  similar  to  the 

lock  of  an  ordinary  double-action  revolver.  When  the  pistol  is  tired, 
the  friction  of  the  bullet  as  if  passes  through  the  bore  carries  the  bar- 

rel forward  against  a  spiral  spring,  where  it  is  held  by  a  stop,  which 

Continues  to  act   until  the  trigger   IS  released.      The  empty  ease  is  held 
to  the  rear  by  two  ribs  on  the  rear  of  the  frame,  which  engage  the 
rim  of  the  curt  ridge  case. 

As  the  barrel  approaches  its  extreme  forward  position,  the  extractor 

throws  out  the  empty  shell  and  allows  another  cartridge  to  come  up 
from  the  magazine.     When  the  trigger  is  released,  the  barrel  spring 
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forces  the  barrel  back  to  its  firing  position  over  a  fresh  cartridge, 
and  the  pistol  is  again  ready  for  tiring.  The  caliber  of  this  weapon  is 

7.6  millimeters;  the  weight,  2  pounds,  2  ounces;  length  of  barrel,  7^ 

inches;  weight  of  cartridge,  171£  grains;  number  of  cartridges  in  mag- 
azine, 5;  weight  of  bullet,  112  grains;  powder  charge,  40  grains;  veloc- 

ity at  53  feet  from  muzzle,  798.6  feet  per  second:  penetration  at  25 

yards,  6.3  inches  of  white  pine. 

To  operate  the  weapon,  it  is  loaded  by  bringing  to  full  cock,  pushing 

forward  the  barrel  by  the  aid  of  the  operating  handle,  placing  the 

cartridge  charger  in  the  special  groove  of  the  magazine  aperture,  and 

loading  the  five  cartridges  into  the  magazine  by  a  single  pressure  of 

the  linger.  Upon  pressing  the  trigger  once,  then  loaded  as  above,  and 

then  releasing  it,  one  cartridge  is  thrown  from  the  magazine  into  the 

barrel  as  it  recoils,  thus  making  the  weapon  ready  for  service;  press- 
ing a  second  time  discharges  the  cartridge.  This  causes  the  barrel 

automatically  to  move  forward,  ejecting  as  it  doc-  so  the  empty  shell, 
and  upon  its  recoil  it  receives  a  fresh  cartridge,  which  moves  into 

position  for  tiring. 

This  weapon  has  so  far  failed  to  fulfill  required  tests  for  acceptance, 

but  it  has  many  features  desirable  in  a  war  arm. 

Several  adaptations  of  the  recoil  force  to  revolvers  have  been  made 

to  render  them  automatic,  one  of  which  is  the  Fosbery  invention,  of 

England.  The  automatic  action  of  this  revolver  is  obtained  by  allow- 
ing the  barrel  and  chamber  to  recoil  a  short  distance  in  a  slide,  this 

motion  being  utilized  by  means  of  a  fixed  stud  engaging  in  the  diag 
nal  grooves  cut  on  the  exterior  of  the  chamber  to  revolve  the  cylinder. 

The  recoil  automatically  revolves  the  cylinder  and  brings  the  lock  to 

full  cock,  leaving  the  shooter  merely  to  take  aim  and  press  the  trigger. 
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Section  III. 

FIELD   GITJSTS. 

According  to  the  views  of  a  noted  German  expert,  the  development 

of  modern  rapid-fire  guns  for  field  artillery  is  the  most  important 
problem  confronting  the  military  authorities  of  all  countries.  It  is 
said  that  the  British  forces  in  South  Africa  were  on  some  occasions 

attacked  at  ranges  of  over  11,000  yards,  and  with  some  effect,  so  that 

the  question  of  fieldpieces  of  great  accuracy  on  extreme  ranges  is  held 
to  be  important. 

A  great  foreign  field-artillery  maker  said  recently  that  his  great  aim 

at  present  was  to  construct  a  field-piece  which  at  10,000  yards  would 
be  capable  of  attaining  a  very  rapid  rate  of  fire  and  of  placing  all  the 

rounds  within  a  10-meter  square;  the  gun,  after  recoiling,  to  return 
exactly  to  its  position,  so  that  little  or  no  sighting  should  be  necessary. 

The  studies  undertaken  in  Europe  to  fulfill  these  conditions  have 
resulted  in  numerous  solutions.  Every  nation  has  either  recently 

changed  or  is  now  changing  its  field-piece.  It  was  at  the  time  thought 
remarkable  that  the  Boers  should  have  been  so  well  armed,  but  when 

war  was  imminent  they  purchased  extensively  in  Europe.  They  bought 

in  England  a  small  number  of  Maxim  75-millimeter  (2.95-in.)  rapid- 

fire  field  guns  and  a  large  number  of  37-millimeter  (1.45-in.)  auto- 
matic Maxims  (pom-poms). 

They  bought  in  Germany  some  old  pattern  mountain  guns  (Krupp), 

68.8  millimeter-  (2.7-in.),  some  75-millimeter  (2.95-in.)  rapid  tire  field 

gun-,  some  37-millimeter  (1.45-in.)  rapid-fire  mountain  guns,  some 

L2-centimeter  |  1.7-in.)  field  howitzers,  and  some  15. 5-centimeter  (6-in.) 

siege  gun-.  The  Orange  Free  Staters  had  some  75-millimeter  (^.(,)5-in.) 
Krupp  guns.     Of  these  guns  but  two  proved  themselves  remarkably 
efficient  in  the  hands  of  the  Boers.      The  (Jin.  guns  proved  too   heavy 

for  transportation  and  the  fuses  of  others  proved  defective,     It  Is  said 

that  the  Knipp  fuse  proved  to  he  the  most  perfect  inst  rumen!  of  its 
kind. 

The  mosl  heard  of  lield-piece.  and  one  which  seems  to  have  remark- 

ably  demonstrated  its  efficiency,  has  been  the  so-called  "pom  pom." 
This  piece  is  the  37  millimeter  (1  pounder)  Maxim  automatic  gun,  using 

metallic  cartridges  similar  to  those  used  in  small  arms,  but  of  a  cali- 

ber of  L.45  inches,  throwing  a  shell  weighing  I  pound.  This  is  not  a 

very  recent  gun.  however,  though  its  unexampled  success  warrant    a 
228 
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slight  description  to  recall  its  characteristics  to  mind.  The  cartridges 

are  placed  in  a  looped  belt  attached  to  the  gun.  By  a  simple  operation 

one  of  the  cartridges  is  inserted  in  the  barrel  and  is  tired  by  pulling 
the  trigger.  After  this  the  force  of  recoil  is  utilized  to  continue  the 

firing  automatically  as  long  as  the  belts  with  cartridges  are  supplied. 

The  first  guns  of  this  lot  fired  at  the  rate  of  about  400  a  minute,  but 

certain  alterations  were  made  which  reduced  the  speed  to  300  rounds 

a  minute.  In  this  gun  the  recoil  of  the  barrel  and  its  attachments  at 

the  instant  of  firing  performs  all  the  functions  of  extracting  the  erupt  v 

cartridge  case,  opening  the  breech,  cocking  the  hammer,  bringing  a 

new  cartridge  into  position,  thrusting  it  into  the  barrel,  closing  the 

breech,  and  pulling  the  trigger.  This  principle  has  been  applied  to 

the  calibers  up  to  14-pounders,  but  as  semi-automatic,  a  hopper  being 
supplied  in  place  of  the  belt,  which  was  found  to  be  unsuitable.  In 

the  6,  9,  and  14-pounders,  the  recoil  after  firing  opens  ,the  breech, 
throws  out  the  empty  case;  the  loader  then  shoves  in  another  cartridge, 

which  automatically  closes  the  breech  and  cocks  the  mechanism  ready 

for  retiring.     The  1  and  3-pounders  are  automatic. 

THE  BOEH  FIELD  (J IN. 

This  is  a  French  gun.  The  caliber  is  75  millimeters  (2.95-in.). 
There  are  no  trunnions,  but  ridges  are  formed  on  the  rear  covering 

which  slide  in  the  cradle  on  the  carriage.  Various  projections  serve 

to  attach  it  to  the  hydraulic  rams  which  check  the  recoil,  and  two 

others  are  secured  to  strong  spiral  springs  to  shove  the  gun  back  into 

position  after  firing.  A  central  lower  projection  is  for  the  attachment 

of  the  deflection  gear,  by  which  the  gun  can  be  pointed  laterally 

through  a  small  angle  without  moving  the  carriage.  A  sight  plane  on 

the  breech  for  the  quadrant  is  provided  for  use  when  firing  at  long 

ranges  and  when  the  target  can  not  be  seen. 

The  breech  mechanism  is  the  interrupted  screw  for  use  with  fixed. 

quick-firing  ammunition  in  brass  cases;  it  has  an  automatic  extractor 
and  firing  pin.     The  rifling  has  24  grooves. 

The  cradle  in  which  the  gun  slides  is  pivoted  to  the  axle-tree  of  the 

carriage  and  is  elevated  or  depressed  by  means  of  toothed  sector- 
worked  by  handle  and  worm.  The  cradle  also  carries  the  two  ram 

cylinders  filled  with  glycerine,  which  cheek  the  recoil,  and  the  two. 

gun  carriers  which  force  the  gun  back  to  the  forward  position.  The 

recoil  of  the  whole  carriage  is  prevented  by  means  of  the  spade,  which 
can  be  let  down  and  digs  into  the  ground  when  the  gun  is  fired,  and 

a  strong  spring  sends  the  carriage  forward  again  after  firing.  The 

spade  is  fastened  up  out  of  the  way  for  traveling.  The  brake  can  be 
used  to  check  recoil  on  hard  ground  or  rocky  ground,  when  the  spade 
would  not  act.  The  fore  sight  and  the  holder  for  the  rear  sight  are 

both  removable  and  are  kept  in  position  by  spring-.     The  rear  sight 
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is  raised  by  means  of  a  rack  and  pinion  and  has  a  deflection  leaf,  and  a 

spirit  level  as  an  aid  to  rapid  laying  when  the  sight  is  fixed. 
For  indirect  tiring  a  serviceable  and  strong  quadrant  is  used,  which 

reads  to  minutes  by  a  simple  device  of  moving  a  runner  along  the 
radius  bar.  If  the  object  or  line  of  fire  can  be  seen,  the  direction  is 

obtained  by  means  of  a  plumb  line,  but  if  not,  the  direction  scale  is 
used. 

The  projectiles  are  shrapnel,  common  shell,  and  case  shell.  The 

fuses  are  a  time  and  percussion  fuse,  called  by  the  Dutch  a  double- 
working  fuse. 

The  fire  composition  channel  consists  of  a  long  lead  tube  filled  with 

composition,  wound  spirally  near  the  outside  of  the  coned  ring;  by 
this  means  a  delicate  adjustment  and  long  time  of  burning  can  be 
obtained. 

THE  EHRHARDT  FIELD  GUN. 

The  British  Government,  profiting  b}^  their  experiences  in  the  South 

African  war,  are  rapidly  pushing  forward  their  scheme  for  re-arming 

the  artillery.  They  have  ordered  120  of  the  new  rapid-fire  Ehrhardt 
and  about  the  same  number  of  the  latest  Elswick  field  guns. 

These  guns  are  of  two  calibers — the  14-pounder,  which  fires  a  pro- 
jectile slightly  under  3  inches  in  diameter,  and  the  other,  which  car- 

rier a  projectile  slightly  over  3  inches. 
The  gun  is,  approximately,  7  feet  6  inches  long;  30  calibers;  3  inches 

clear  in  the  bore;  28  shallow  grooves,  and  is  very  slightly  chambered 
out  at  the  breech.  It  is  said  to  be  of  nickel  steel,  Ehrhardt  process, 

tube,  and  jacket. 

The  weight  of  the  gun  is  Si  hundredweight;  the  carriage  represents 

hundredweight,  and  the  limber,  with  its  complement  of  32  rounds 
of  ammunition,  about  15  hundredweight.  There  is  also  an  ammunition 

cart  carrying  LOO  rounds  and  weighing  a  ton  and  a  half. 

The  ballistic  energy  of  this  gun  is  good.  A  projectile  weighing 

about  14  pounds  is  discharged  at  a  velocity  of  1,740  feet  per  second. 
Al  3,300  yards  the  velocity  diminishes  to  965  feel  per  second.  With 

the  larger  gun  greater  velocity  is  attained,  resulting  in  a  (latter  tra- 
jectory and  greater  accuracy.  The  rapidity  of  lire  is  about  1<>  shots 

per  urnuti  . 

It  is  considered  that  the  greatest  effect  obtained  with  this  gun  is  in 

using  shrapnel.  The  Ehrhardt  shrapnel  is  bored  out  of  white-hot 

-|)«'«i;il  steel,  and  then  drawn  through  successive  narrow  rings  to 
toughen    the  metal  and  to  render  it   more  elastic  with  comparative 
Lightness.  Each  shrapnel  is  filled  with  300  hard,  polished  lead  bullets, 

each  weighing  about  a  third  of  an  ounce.  There  are  also  two  shells, 

one  with  thiii   walls  and    a    large   charge    of    high    explosive    for    mine 

effect,  and  another  of  thicker  walls  and  smaller  bursting  charge.     The 
projectiles  are  stowed  in  rattan  baskets  and  sheet  steel  chests.     The 
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fuses  are  of  aluminum  alloy  and  double  acting;  are  regulated  by  hand 

without  any  mechanical  assistance,  the  burning  period  being  twenty- 
one  seconds,  sufficient  to  make  them  effective  at  a  range  of  about  6,560 

yards.  It  is  claimed  that  the  maximum  rapidity  of  fire  with  shrapnel 

would  concentrate  a  ceaseless  stream  of  5,000  bullets  a  minute  upon 

any  desired  area.  These  guns  are  sighted  up  to  16  degrees  elevation, 
which  gives  them  a  range  of  8,000  yards  with  great  accuracy.  The 

gun  differs  from  the  existing  types  in  the  use  of  strong,  seamless  steel 

tubes,  which  are  manufactured  by  a  special  process,  instead  of  using 
solid  metal  for  the  carriage  and  mountings,  thus  giving  a  minimum  of 

weight  with  a  maximum  of  strength. 

The  short  service  trial  of  these  pieces  with  the  British  artillery  has 

developed  that  the  mountings  are  altogether  unequal  to  the  strain 

brought  upon  them  during  the  absorption  of  the  shock  of  recoil.  The 

absorption  itself  has  been  perfect,  but  the  effect  of  its  action  upon  the 

carriage  is  most  disastrous:  axletrees  have  doubled  up  and  split  into 

fragments,  the  majority  of  the  fragments  being  at  the  center,  where 
the  central  pivot  of  the  gun  bed  passes  through:  the  wheels  also  have 

developed  decided  signs  of  weakness,  and  many  carriages  have  had  to 

be  sent  to  Woolwich  for  repair.  There  has  been  a  decided  escape  of 

gas  at  the  breech,  but  this  can  be  remedied.  These  defects  are  due  to 
manufacture  and  not  to  the  nature  of  the  gun. 

The  gun  is  not  capable  of  quick  dismounting  in  its  present  design. 

The  energy  of  recoil  is  absorbed  by  a  hydraulic  brake.  There  are 

two  powerful  rings  shrunk  on  the  body  of  the  gun,  one  of  which  is 

close  to  the  muzzle  and  the  other  not  quite  halfway  between  the  muzzle 

and  the  breech.  These  bands  are  associated  with  seatings  and  slides 

which  run  easily  backward  and  forward  within  ways  formed  by  the 

steel  edges  of  the  trough,  which  is  beneath  the  gun,  and  of  similar 

length.  Within  the  trough  is  a  quadruple  spring  in  five  lengths,  so 

that  there  arc  twenty  springs  in  all,  connected  by  washers  with  hollows, 

one  on  either  side.  The  springs  surround  a  hydraulic  recoil  cylinder, 

also  necessarily  within  the  trough  and  almost  as  long.  Within  the 

cylinder  is  a  piston  pierced  with  holes,  working  backward  and  for- 

ward in  a  bath  of  glycerine,  and  having  its  piston-rod  head  secured  to 
the  front  end  of  the  trough.  The  recoil  cylinder  is  secured  in  front 

to  a  plate  projecting  downward  from  the  forward  gun  ring  and  slide, 
before  alluded  to,  and  the  piston  rod  passes  through  this  plate.  Thus, 

when  the  gun  recoils,  the  projecting  plate  carries  back  the  recoil  cyl- 
inder along  the  piston  rod,  forcing  the  glycerine  through  the  holes  in 

the  piston,  and  at  the  same  time  compressing  the  springs  against  the 
rear  end  of  the  trough.  The  recoil  varies  from  37  inches  to  47  inches. 

but  the  average  run  back  of  the  gun  is  about  41  inches,  or  about  half 

the  length  of  the  recoil  cylinder.  This  arrangement  is  sufficient  to 

absorb  all  the  energy  of  the  recoil  o(  the  gun  at  any  angle  of  eleva- 

tion up  to  16  degree's. 
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The  action  of  the  springs  is  perfectly  uniform,  the  hollow  washers 

between  the  five  sets  sliding  backward  and  forward  within  the  steel 

trough,  which  the}^  fit  precisely. 
The  breech  gear  of  the  new  guns  is  very  simple  and  strong,  the 

lever  being  upright,  as  in  the  recent  Elswick  examples,  and  opening 
the  breech  by  a  single  movement.  Instead  of  a  screw  half  coned  and 

half  cylindrical,  its  shape  is  that  of  a  truncated  cone.  The  extractor 

is  actuated  by  two  wedge-shaped  projections  close  to  the  hinge  of  the 
breech  piece,  which  engage  with  similar  movable  projections  on  the 

right  side  of  the  gun,  forcing  out  the  extractor  with  considerable 
energy. 

There  is  a  wedge-shaped  steel  head  at  the  end  of  the  firing  lanyard, 
which  forces  back  the  spring  of  the  striker  by  the  action  of  the  wedge 

against  it,  and  letting  it  go  with  a  jerk  directly  the  thick  end  passes  a 

shoulder  in  the  same.  A  stud  beneath  turns  the  gear  from  u  safety" 

to  the  "firing  position"  at  will.  An  excellent  contrivance  at  the 
extremity  of  the  striker  may  prevent  many  an  accident:  a  rebound 

spring,  attached  to  a  loose  sleeve  at  the  end  of  the  striker,  brings  back 

the  point  well  within  the  face  of  the  breechblock  after  the  striker  has 

been  forced  forward  by  the  mainspring,  so  that  the  normal  position 
of  the  point,  even  after  the  gun  has  been  loaded,  is  within  the  face. 

Many  a  premature  fire  has  occurred  through  the  projection  of  a  firing 

pin,  when  very  rapid  firing  is  going  on. 

The  trail  of  this  gun  is  cylindrical  and  of  ordinary  length  in  its 

normal  condition,  but  by  holding  the  hinged  handspike  firmly  and 

getting  the  gun  run  forward  at  the  wheels,  the  trail  telescopes  out 

until  it  is  double  its  ordinary  length.  At  the  end  is  a  wide  and  pow- 

erful spade,  and  from  this,  at  ordinary  elevations,  say  6*  or  7  degrees, 
the  elongated  trail  is  almost  in  the  direction  of  the  gun  itself,  the  line 

of  recoil  being  exactly  in  aline  Avith  the  trail,  which  is  rigidly  secured 

by  the  spade.  This  small  angle  eliminates  jump.  There  is  also  an 

ordinary  steel  brake,  with  a  hand  wheel  to  work  it,  which  completely 
locks  the  wheels  of  the  gun.  This  trail  is  shortened  on  the  march 
and  lengthened  out  for  firing. 

THE  SWISS  FIELD  GUN. 

It  is  said  that  the  Swiss  Gun  Committee,  after  an  exhaustive  scries 

of  trials,  rejected  the  Creusot  and  Khrhardt  guns  and  adopted  a  Krupp 
gun  with  a  Swiss  carriage. 

The  caliber  of  (his  piece  is  75-millimeters  (2.95-in.),  has  a  length 

of  .'}»>  calibers,  and  is  made  of  nickel  steel;  it  has  28  right-handed 
grooves. 

The  gun  itself  is  composed  of  :i  tube  and  rear  jacket.  At  the  rear, 

the  jacket,    is    prolonged    beyond    the    tube    to   form    the  breech.      The 

entire  left  pari  of  this  extension  is  cul  away  to  admit   loading.     The 

breech  sleeve  carries  at  the  right  a  sleeve  for  the  sight.    The  trunnions, 
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perpendicular  to  the  axis  of  the  gun,  arc  cast  in  one  piece  with  the 

jacket;  on  the  right  trunnion  is  the  front-sight  mass,  into  which  the 
front  sight  is  screwed.  The  chase  of  the  gun  ends  in  a  slight  swell  of 
the  muzzle.  The  rear  is  a  curved  sight,  with  level  of  the  Corrodi 

plan.  The  sleeve  of  the  sight  is  slightly  inclined,  to  compensate  for 

the  drift.  A  flat  breech  wedge,  Leitwell  system,  closes  the  breech; 

it  opens  to  the  right,  facilitating  the  loading,  which  is  done  from  the 

left.  The  gas-checking  is  accomplished  by  the  metallic  rim  of  the  car- 
tridge case. 

The  lanyard  is  hung  before  the  first  shot  and  during  the  firing  to 
the  eye  of  the  firing  spring  of  the  trigger  at  the  front  of  the  block. 

The  trigger  is  a  repeater;  that  is,  it  can  be  recocked  in  case  of  miss- 
fire  without  opening  the  breech.  The  spring  of  the  firing  pin  is  not 

armed  until  just  before  firing.  An  extractor  in  the  breechblock  auto- 
matically ejects  the  cartridge  case  upon  opening  the  breech. 

The  breech  opens  and  closes  in  one  motion.  A  hand  safety  catch  is 

attached  to  the  block  which  keeps  the  piece,  though  loaded,  from 

being  fired,  or  the  breech  from  being  opened,  so  that  the  piece  can  be 

safely  moved,  loaded. 

The  carriage  is  a  rigid,  trail-spade,  spring-return  carriage.  The 
brackets  of  angle  steel  are  joined  about  the  middle  of  their  length  by 

a  transom  to  which  is  attached  the  rod  of  the  Belleville  spring  shaft 

from  the  spade,  and  this  is  attached  at  the  other  end  to  the  trail  by  a 

broad  curved  plate  forming  a  shoe,  and  provided  at  tin1  rear  with  a 

lashing  ring.  The  spring  is  compressed  by  the  recoil,  and  its  expan- 

sion, affer  the  recoil  is  spent,  carries  the  gun  back  to  the  firing  posi- 
tion.    The  lower  part  of  the  carriage  is  rigid. 

The  gun  rests  on  the  carriage  by  means  of  a  little  mount  pivoting 

around  a  vertical  axis  and  susceptible  of  a  lateral  train  of  3  degree 

each  side  of  the  axis.  This  movement  is  controlled  by  a  handwheelon 

the  left  of  the  mount.  A  handwheel  at  the  right  serves  for  the  eleva- 
tion. The  carriage  has  a  footstep  and  two  support  frames  for  the 

gunners  standing  on  the  step. 
The  wheels  have  a  road  brake,  worked  by  a  screw  and  a  handwheel 

on  the  left  of  the  piece  at  the  hand  of  the  gunner  mounted  on  the  foot- 

step. The  brake1  can  also  be  used  as  a  tiring  recoil  brake,  if  for  any 
reason  the  trail  spade  (toes  not  work. 

The  return-spring  trail  spade,  folding  back,  turns  around  a  axis 
carried  by  two  supports  fixed  on  the  brackets.  On  marches  on  very 

uneven  ground  the  trail  spade  is  folded  back  upon  the  brackets.  On 

firing,  the  entire  piece  recoils  upon  the  spade,  which  holds  firmly, 

compressing  the  springs  of  the  shaft.  Their  extension  operates  tin1 
return  to  battery. 

The  gun's  crew  comprises  a  chief  of  piece  and  5  gunners. 
The  No.  1  on  tin1  right  works  tin1  breech,  aims,  and   fires.      No.  2  is 
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his  assistant.  The  first  number  on  the  left  is  the  loader.  The  other 

numbers  set  the  fuse  of  the  shrapnel  and  supply  the  piece. 
Three  men  can  serve  the  piece  if  necessary.  The  ammunition  is 

shrapnel.  High  explosive  shell  can  also  be  used,  but  is  not  yet  sup- 
plied. The  shrapnel  is  of  steel,  base  fuse,  with  a  base  expansion  ring. 

The  brass  cartridge  case  has  a  screw  base  primer  and  contains  a  charge 
of  about  1  pound  of  smokeless  powder.  The  cartridge  case  can  be 

used  a  dozen  times  for  recharging.  The  double-action  fuse  is  grad- 
uated correspondingly  to  the  sight  up  to  5,600  meters. 

The  limber  of  the  piece  and  that  of  the  caisson  are  identical;  wheels 
of  the  same  dimensions;  the  spokes  and  rims  are  of  wood,  the  hub  of 
iron. 

The  ammunition  boxes  open  to  the  rear.  The  lid  folds  back  from 

up-down,  in  the  form  of  a  table. 
The  boxes  contain  40  rounds,  packed  by  fours  in  a  rattan  basket,  in 

two  layers  of  two  each.  The  cartridges  are  placed  in  a  case  of  jute. 

The  boxes  have  at  the  rear  a  frame  to  carry  the  men's  kits.  Three  of 
the  crew  mount  on  the  ammunition  boxes.  The  step  is  provided 
with  a  foot  rest.  The  boxes  are  of  sheet  iron.  The  ammunition 

carriage  has  a  single  ammunition  box  opening  to  the  front,  containing 
56  rounds  in  two  rows  of  seven  baskets.  The  rear  of  the  box  has  a 

table  to  receive  the  kits  of  the  men.  The  ammunition  carriage  mounts 

three  men,  and  has  a  brake.  The  battery  has  an  ammunition  cart  of 
a  new  model. 

The  weight  of  the  gun  and  breech  mechanism  is  700  pounds;  of  the 
piece  in  battery,  1,824  pounds;  of  the  gun  and  limber,  without  crew, 
3,384  pounds;  of  the  loaded  caisson,  without  crew,  3,368  pounds;  it 
requires  six  horses.  The  extreme  elevation  is  18  degrees;  extreme 

depression,  12  degrees;  the  weight  of  the  cartridge,  complete,  is  17.3 
pounds;  the  shrapnel,  Upounds;  number  of  balls  in  the  shrapnel,  240,  of 
192  grains;  the  charge  is  a  little  over  1  pound.  The  rate  of  tire  is  from 

9  to  lo  -hots  per  minute;  the  initial  velocity,  1,010  feet  per  second, 
and  the  extreme  range  of  fuse  6,100  yards. 

The  width  of  the  carriage  is  4^  feet,  and  the  axle  is  3  feet  above 
ground. 

Al  STRIA'S  EXPERIMENTAL  (IIX. 

Au-iiia  is  experimenting,  having  supplied  her  artillery  with  three 
batteries  of  six  pieces  each  of  the  76.5-raillimeter  forged  bronze  guns, 
system  Von  Tiele;  two  or  three  batteries  of  the  Skoda  nickel-steel 

guns;  also  some  l"..'>  centimeter  field  howitzers;  a  rapid-lire  mountain 
battery  of  72-millimeters,  and  one  battery  of  three  or  four  pieces  of 
Ehrhardt  guns. 

Howitzers  seem  to  he  forming  a  part  of  the  held  artillery  of  all 
nation.-;  one  third  of  the  arm  is  intended  to  be  of  howitzers.  Russia 
led  the  w:iy  with  a  c  in.  field  howitzer;  France  firsi  introduced  a 
4.75-in.,  which  has  since  been  changed. 
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THE  UEIOIAA  FIELD  GUN. 

Germany  has  now  come  to  a  3.03-in.,  27-caliber,  nickel-steel  ^un, 
weighing  7.7  hundredweight,  6  feet,  8  inches  long,  32  grooves,  in 

which  the  fermature  requires  two  motions,  and  contains  cocking, 

firing,  and  extracting  mechanism.  The  tangent  sight  is  a  sight  and 

clinometer  combined,  graduated  up  to  5,470  yards,  but  elevation  up  to 
8,750  yards  is  obtained  by  quadrant.  The  gun  can  be  traversed 

through  an  arc  of  4  degrees  each  side,  independently  of  the  carriage. 
The  rate  of  fire  is  a  little  over  8  rounds  per  minute.  The  muzzle 

velocity  is  1,525  feet  per  second.  The  weight  of  the  projectile  is  15 

pounds. 

The  brake  is  a  wire-rope  brake  and  a  spur  under  the  point  of  the 
trail.     This  gun  mount  has  a  decidedly  big  jump  on  firing. 

The  shell  and  cartridge  are  separate;  the  projectiles  are  shrapnel 

with  300  bullets,  and  a  high  explosive  shell,  both  of  steel;  length,  3.8 

calibers;  weight,  15  pounds;  provided  in  baskets. 

The  shrapnel  has  its  bursting  charge  in  the  base;  a  double-action 
fuse  is  employed,  marked  up  to  5,468  yards. 

The  weight  of  the  gun  and  limber,  packed,  without  men,  is  33^ 

hundredweight. 

The  Germans  also  have  a  field  howitzer.  98;  carriage  and  limber  of 

steel;  caliber,  4.13-in. ;  between  11  and  12  calibers  long;  a  one-motion 
fermature,  with  the  usual  cocking,  firing,  and  extracting  mechanism. 

The  ordinary  tangent  sight  is  used  and  a  quadrant  besides;  no  inde- 
pendent traverse. 

The  muzzle  velocity  is  984  foot-seconds.  The  brake  is  the  same  as 
that  of  the  field  gun. 

The  principal  projectile  is  a  high  explosive  shell  of  35  pounds,  a 

picric  acid  burster;  there  is  also  a  shrapnel  of  30  pounds.  500  balls, 

double-action  fuse,  marked  up  to  6,125  yards,  which  can  be  set  for 
delayed  action,  when  mine  effect  is  desired. 

The  weight  of  the  howitzer  and  limber,  packed,  without  men.  is  3^ 
hundredweight. 

THE  BEL(UA>  FIELD  GUN. 

Belgium  has  adopted  the  Nordenfelt field  gun:  caliber.  75-miUimeters 
(2.95-in.);  30  calibers  long;  24  grooves,  increasing  twist:  weight  of 

projectiles,  14.33  pounds.  The  shrapnel,  with  cartridge  case  com- 

plete, weighs  18.1  pounds.     The  initial  velocity  is  L,722  foot-seconds. 
The  gun  is  composed  of  tube,  jacket,  and  key  ring.  The  breech 

mechanism  is  an  eccentric  screw  lodged  in  the  jacket.  Attached  to 

the  jacket  is  a  vertical  pivot  around  which  t ho  gun  can  be  given  its 
horizontal  train. 

The  carriage  has  two  steel  side  frames,  a  hollow  axle  of  nickel  steel, 
and  a  cradle  in  which   the  min  rests.      The  cradle  has  horizontal  trim- 
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nions  resting  in  hearings  on  the  side  frames.  At  one  end  of  each  side 

frame  is  a  shoe,  joining  the  two  frames.  A  handwheel  under  the 

gun  gives  vertical  train,  and  a  side  wheel  to  the  left  of  the  breech  gives 
horizontal  train  to  3  degrees  each  side.  The  vertical  range  is  from 

18  degrees  elevation  to  5  degrees  depression.  The  wheel  brake  consists 
of  two  shoes,  on  which  the  wheels  mount  on  firing.  These  shoes  are 

joined  to  the  axle  of  the  carriage  by  eccentric  arms  and  to  one  another 

by  a  steel  tube;  they  have  also  spurs  which  grip  into  the  ground. 
The  eccentric  arms  carry  a  column  of  Belleville  springs,  which 

renders  them  elastic,  in  order  to  compensate  for  irregularities  in 

dimensions  and  to  assist  the  shoes  to  grip  the  tires. 

The  chains  are  fixed  to  the  trail  end  by  means  of  a  spiral  spring, 

which  limits  the  forward  movement  of  the  shoes  and  helps  to  pull 

forward  the  carriage  when  the  recoil  is  ended. 

The  shoes  are  wedge-shaped,  forming  an  inclined  plane,  down  which 
the  gun  has  a  tendency  to  run  back  to  the  firing  position.  En  route, 

the  brake  is  lifted  and  attached  to  the  trail  by  hooks  on  each  side.  It 

is  claimed  that  this  brake  effectually  checks  the  recoil  of  the  gun  and 

returns  it  to  battery  independent  of  the  condition  of  the  ground,  and 

works  on  hard  ground,  where  no  spade  nor  spur  can  grip.  No  strain 
is  apparent  to  the  carriage. 

The  distance  between  the  sights  is  one  meter.  The  rear  sight  is 
curved  in  a  circle,  the  center  of  which  is  the  front  sight,  and  it  is 

supplied  with  a  water  level.  This  slides  in  a  sleeve  and  is  graduated 
in  degrees  and  in  thousandths  of  the  distance  between  the  sights. 

The  water  level  can  be  turned  through  12  degrees,  six  on  each  side  of 

the  horizontal;  it  gives  the  inclination  of  the  ground  and  can  be  used 

for  indirect  laying  of  the  gun  vertically,  if  objects  become  invisible. 
The  Limber  consists  of  a  frame  of  angles  which  carries  a  metallic 

case  containing  ammunition  boxes.  The  body  is  of  sheet  steel,  tightly 
closed,  the  inside  being  arranged  to  receive  ten  ammunition  boxes, 

which  are  guided  on  the  top  and  bottom  by  brass  angles.  The  door 

opens  at  the  top,  drops,  and  forms  a  handling  table.  Kach  box  con- 

tains four  cartridges  complete,  and  can  be  carried  by  one  man. 
An  ammunition  wagon  and  limber  complete  this  outfit  Tor  horse 

artillery. 

The  weight  of  the  carriage  with  complete  equipment  is  L,268  pounds, 

and  with  gun   2,028   pounds.      The   limber  with  ammunition   complete 
weighs  L7:;:>  pounds. 

THE  DAKMAM  IMK-IULZON  FIELD  GUN. 

This  gim  is  made  in  two  calibers,  7<>  and  75-millimeters  (2.78  and 
2.95-in.),  and  in  heavy  and  Light  typo  for  each  caliber.  The  light 
75-millimeter  type  weighs:  the  gun,  about  Too  pounds;  the  gun  and 
carriage,  abouf  2,000  pounds;  the  limber,  loaded,  L,800  pounds,  and 
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the  ammunition  wagon,  londed,  3,400  pounds.  The  projectile  weighs 

14.3  pounds,  and  the  initial  velocity  is  1.720  feet  per  second. 
From  12  to  15  aimed  rounds  can  be  fired  in  a  minute,  and  20  unaimed. 

The  gun  is  composed  of  an  inner  tube,  a  jacket  with  trunnions,  and 

a  breech  ring.  The  breech  mechanism  is  on  the  Darmancier  system, 

with  interrupted  screw  threads.  There  are  two  types  adapted  for 

metallic  and  nonmetallic  cartridges.  For  the  former,  the  breech 

mechanism  is  operated  in  two  movements  for  opening  and  closing:  the 

latter  type  has  a  one-action  mechanism. 

The  parts  include  the  hinged  breechblock  and  levers,  tiring  mechan- 
ism, and  safety  device  to  prevent  premature  fire. 

In  the  two-movement  mechanism  the  operating  lever  is  on  an  axis 
parallel  to  that  of  the  gun,  and  by  turning  it  through  180  degrees  from 
left  to  right  the  block  is  turned  through  GO  degrees,  unlocking  and 

liberating  it. 

The  second  movement  turns  the  block  around  on  its  hinges.  The 

striker  is  also  set  at  safety  and  the  cartridge  case  ejected.  In  closing, 

the  operations  are  reversed.  The  main  part  of  the  gun  carriage  con- 

sists of  a. hollow  steel-plate  girder,  a  steel-plate  trail,  and  an  anchor. 
Powerful  wheel  brakes  are  provided  to  assist  the  immobility  of  the 

gun  during  fire.  The  cradle  is  of  cast  steel  and  is  attached  to  the  main 

frame  by  a  vertical  pivot  at  the  back.  This  makes  a  secure  connection 

and  at  the  same  time  provides  a  convenient  means  of  making  the  fine 

adjustments  of  the  gun  in  lateral  training.  The  movement  is  con- 
trolled by  a  crank  and  gearing.  The  gun  can  be  trained  through  4 

degrees  on  each  side  of  the  axis  of  the  mounting  without  displacing 

the  trail.  The  range  of  vertical  tire  is  from  20  degre. ■>  elevation  to 
6  degrees  depression,  the  usual  screw  gear  being  employed. 

The  characteristic  feature  of  this  piece  is  the  recoil  arrangement-. 
A  long  recoil,  about  30  inches,  is  provided  for  to  avoid  sudden  strain 
on  the  structure. 

All  parts  of  the  mounting  are  free  to  recoil  except  the  hydraulic 

buffer,  which  is  placed  between  the  outside  plates  of  the  trail,  the 

front  end  of  the  buffer  piston  being  fixed  to  the  front  end  of  the 

mounting,  and  to  the  rear  end  of  the  butter  is  attached  a  strong  spade. 

The  trail  is  of  special  form  and  length,  so  as  to  slide  back  freely,  all 

jump  being  therein'  avoided.  On  firing,  the  spade  is  forced  into  the 
ground  and  arrests  all  movement  rearward,  but.  the  trail  being  free 

to  move  to  the  rear,  the  piston  is  forced  into  the  butler,  at  the  same 

time  compressing  a  powerful  spring  surrounding  the  cylinder.  After 

recoil,  when  the  spring  reasserts  itself,  it  runs  the  gun  forward  into 

firing  position.  This  counter-recoil  apparatus  may  be  either  a  spring 
or  an  air  chamber.  If  required  the  hydraulic  butler  can  be  removed 
in  about  a  minute.  The  mounting  may  then  be  used  as  an  ordinary 

field  carriage,  the  recoil  being  checked  by  means  o\'  the  ordinary  shoe 
brakes. 
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brakes,  seats  for  gunners,  elevating  and  direction  gear,  lunette,  trail 
handles,  and  places  for  attaching  equipments.  The  axle  is  of  tem- 

pered gun  steel,  and  carries  a  ratchet  for  the  pointing  gear.  The 
wheels  have  wood  rims  and  spokes  and  ribbed  bronze  hubs.  The 

pointing-direction  gear  is  a  handwheel  on  the  left  of  the  piece;  the 
elevating  wheel  is  on  the  right. 

MACHINE-GUN  SECTIONS. 

Abroad  mounted  machine-gun  sections  are  being  attached  to  certain 
infantry  battalions.  This  has  been  done  in  the  German  army,  where, 
it  is  reported,  they  propose  to  increase  the  present  proportion  of  this 
arm. 

Heretofore  the  difficulty  has  been  the  noninterchangeability  of  the 
ammunition  with  that  of  the  small  arm,  the  ammunition  of  perhaps 
exactly  identical  caliber  not  being  suitable  for  the  machine  gun, 

because  of  lack  of  structural  strength,  the  machine-gun  mechanism 
requiring  heavier  made  cases. 

It  is  now  reported  by  the  newspapers  that  this  defect  has  been  over- 
come abroad,  where  a  manufactory  has  succeeded  in  making  a  cart- 
ridge case  which  fulfills  the  ballistic  requirements  of  both  arms  and 

which  does  not  tear  when  used  in  the  machine  gun. 



SECTION  IV. 

TAEGET  PRACTICE. 

The  question  of  good  shooting  is  now  regarded  as  of  paramount 

importance  by  every  nation  which  possesses  war  ships.  Naval  battles 

are  decided  by  the  accuracy  and  rapidit}T  of  firing  more  than  by  an}7- 
tliing  else.  The  accounts  of  the  battle  of  Santiago  and  of  that  of  the 

Yalu  show  the  terrible  effect  of  modern  ordnance  when  the  deadly 
shell  finds  its  mark.  Fires  are  started  wherever  shells  strike  the  wood- 

work, and  men  are  driven  from  their  batteries  by  the  hail  of  projectiles 

from  the  guns  of  the  secondary  armament. 

The  leading  navies  of  the  world  are  paying  great  attention  to  the 

subject  of  target  firing,  and  various  plans  and  schemes  are  evolved  to 
better  the  results  and  also  to  make  conditions  conform  to  those  of 

act  i nil  combat  on  the  sea;  actual  hits  onl}T  count,  and  rapidity  of  fire 
figures  largely  in  the  result. 

In  the  French  navy  long-range  target  practice  has  been  the  rule  for 
some  time.  French  officers  long  ago  realized  that  battles  in  the  future 

will  not  be  fought  merely  at  2,000  yards— the  favorite  practice  range — 
but  at  the  very  utmost  limit. 

Their  idea,  according  to  the  technical  papers,  seems  to  be  that  it  is 

doubtful  whether  ships  in  the  future  will  ever  get  inside  2,000  yards, 
save  by  accident,  that  being  the  torpedo  zone  and  also  the  zone  at 

which  armor  is  likely  to  fail;  that  at  6,000  or  8,000  yards  the  heavily 
armored  ship  will  feel  the  advantage  of  her  armor  and  the  fast, 

lightly  protected  craft  get  most  benefit  out  of  her  speed;  and  that  it  is 
at  long  range  that  the  lucky  shot  will  be  made,  and  the  lucky  shot  is 

not  the  product  of  chance  so  much  as  of  skill.  To  acquire  thai  skill 
practice  is  necessary. 

The  navy  of  Great  Britain  has  held  an  elaborate  series  of  prize 
target  firings,  and  the  results  are  said  to  show  a  steady  improvement 

over  those  of  previous  years.  Telescopic  sights  have  recently  been 

introduced  in  the  British  navy  and  have  much  improved  the  recent 

results.      The  entire   fleet    is   now  being    rapidly    provided    with    these 
sights. 

Prize  firing  has  been  hekrby  the  ships  of  the  Channel  squadror, 
the  Mediterranean  squadron,  and  by  the  China  squadron. 
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The  following  is  the  complete  return  of  the  firing  for  1899,  the  full 
data  having  but  recently  been  published  in  the  Ri/oista  Marittima,  of 
Rome: 

Return  of  prize  firing  for  1899. 

Number  of  ships 
taking  part. 

13  battleships1 

9  battleships3... 

5  battleships1 . . 

14  cruisers4   

Guns  used. 

Caliber. 

40  cruisers 

Inches. 
13.5 

16.25 

12 
10 

9.2 

8 

6  R.F. 

Num- ber. 

Rounds  Speed  of 
fired.        ship. 

Distance  of 
target. Time  al- lowed. 

18 

36 10 

307 

252 

187 

185 

8  knots 

...do 

...do 
288 

2,347    . 

...do 

...do 

1,400  to  2.000    2  periods  of 

yards. 

.do 

.do 

6  minutes 

each. 

...do   

...do   

.do .do 
1,335  yards     1  period  of 

6  minutes. 

Num- 

ber of hits. 

63 

63 
100 

664 

Per  cent 
of  hits. 

33. 3  (pre- vious year 

29.9 33 

34 

34.7 

1  Nile,  61  per  cent,  best  score;  Sans  Parcil,  12. 5  per  cent,  poorest  score. 

2  Victorious,  52.3  per  cent;  Caesar,  66  percent,  best  score:  Magnificent,  11.7  percent,  poorest  score. 
3The  Thunderer  With  four  10-in.  guns  fired    17  rounds  in  12  minutes  and  made  27  hits.     The  Bar- 

fleur  with  the  same  number  of  guns  fired  24  rounds  in  12  minutes  and  made  4  hits. 

4  Royal  Arthur,  25 per  cent:  Theseus,  15.3  percent;  Severn,  11.3  per  cent;  Magdala  (naval  defense 
of  India)  with  four  8-in.  guns  fired  38  rounds  in  12  minutes  and  made  13  hits. 

The  results  of  the  prize  firing  for  1900,  channel  squadron,   have 

recently  been  published  in  the  United  Servid    <;<t:<it,  <>!"  London. 

Partial  returns  >>/  prize  firings^  1900. 

LARGE  GUNS. 

Ship. 
litOO. 

1  -.".'. 

Shots. Hits. Shots. 

Hits. 

112 

20 

3 23 

7 

is 

7 

26 6 5 

18 

.". 

•-'7 

6 
16 

1 

■21 

8 

19 2 

17 

2 

8 

26 

9 

■21 

- 

•JC» 

10 

Majestic   

Prince  George   

Mars   

Hannibal   

Jupiter   

Magnificent   

Resolution   

Repulse   

6-INCH  R.  F.  GUNS 

Majestic   

Prince  George   

M  a  re   

Hannibal   

Jupiter   

Magnificent   
Resolution   

Repulse   

106 

62 97 

93 

52 
100 

21 

Ml 

79 21 
104 

106 
11 

87 

BO 109 

76 

31 

7'.> 

:-2 

27 

P.' 

19 

27 

26 

i  This  year's  record  is  due  to  having  one  exceptionally  good  Gun  Captain.     Cue  run  of  6  minutes 
for  each  12-in.  gun;  2  runs  of  6  minutes  each  for  each  13.5-in.  gun. 



237 

The  12-in.  guns  and  the  13.5-in.  guns  made  the  same  average  num- 

ber of  hits  per  minute,  0.25.  In  all,  8  battleships  with  6-in.  R.  F. 
guns  fired  716  rounds,  making  290  hits,  against  193  hits  in  733  rounds 
last  year,  the  average  rounds  per  gun  per  minute  being  3.89,  with  1.58 

hits,  against  3.98  and  1.05  in  1899.  The  newspaper  reports  of  the 

firing  by  the  Terrible  on  the  China  station  give  her  percentage  of  hits 

as  60  with  two  9.2-in.  guns,  with  9  hits  in  15  rounds,  each  gun  being 

allowed  a  six-minute  run,  and  76.8  per  cent  with  the  6-in.  R.  F.  guns, 

with  80  hits  in  104  rounds,  each  gun  having  a  two-minute  run  past  the 
target. 

The  target  used  in  the  Terrible^  s  firing  was  said  to  be  a  canvas  one, 
15  feet  high  by  30  feet  long.  The  actual  firing  lasted  twenty-six 

minutes;  the  speed  was  12  knots.  The  9.2-in.  guns  fired  15  rounds 

during  their  six-minute  runs,  or  7.5  rounds  per  gun.  Out  of  the  6-in. 
guns,  four  made  a  100  per  cent  of  hits,  eight  guns  averaging  90  per 
cent  of  hits. 

Some  interesting  long-range  firing  has  been  inaugurated  in  the 

Channel  Squadron,  beginning  with  the  flagship  Majestic,  off  Bere- 
haven,  and  has  been  reported  as  follows  in  the  English  press: 

The  Furious  early  in  the  morning  towed  the  target  out;  this  target 

was  the  usual  canvas  one,  but  was  100  feet  long  and  25  feet  high. 

The  battle  squadron  and  the  cruiser  Diadem  stood  out  to  sea.  A 

few  miles  out  the  target  was  moored  so  as  to  lie  broadside  on  to  the 

Majestic^  which  stopped  her  engines  when  about  9,000  yards  off. 
The  first  division  arranged  themselves  to  the  westward  on  a  line  of 

hearing  at  right  angles  to  the  line  of  fire  of  the  Majestic  on  commenc- 
ing at  a  distance  of  2  miles  from  the  target,  the  second  division  in  the 

same  order  to  the  eastward. 

The  firing  was  carried  out  as  follows,  with  L2-in.  and  6-in.  guns,  at 
15  knots  speed: 

1.  Preliminary  shot  at  6,000  yards,  ship  stationary. 
2.  Attacked  target  for  four  minutes,  steaming  toward  it,  opening 

lire  at  6,000  yards  with  the  target  bearing  45  degrees  before  the  beam, 
firing  in  all  1  rounds  from  her  turret  guns  and  25  rounds  from  her 

6-in.  guns  (her  main  deck  6-in.  guns  did  not  bear  until  the  last  minute 
and  a  half  of  the  firing). 

3.  Attacked  target  right  ahead,  opening  fire  at  6,000  yards  with 

foremost  turret  and  2  foremost  upper  deck  6-in.  guns  for  three  min- 

utes only,  firing  in  all  four  12-in.  and  twelve  6-in. 
The  remainder  of  the  squadron,  which  was  lying  with  engines 

stopped,  had  7  registering  officers,  each  officer  only  recording  the 
rounds  within  the  special  limit  detailed  to  him  for  the  number  of  yards 
short  or  over. 

Each  officer  had  to  send  iii  a  return  to  the  admiral,  together  with 
the  remarks  of  his  captain  on  the  results  of  the  firiner. 
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During  the  -second  trial  the  canvas  target  partly  tumbled  down, 

having  been  pierced  four  times  by  6-in.  shot  and  once  by  12-in. 
The  other  vessels  of  the  squadron,  beginning  with  the  Mars,  were  to 

follow  the  above  routine. 

All  trials  were  finished  b}T  noon,  when  towing  targets  were  put  over 

and  firing  carried  out  with  6-in.  guns,  expending  part  of  the  quarter's 
allowance  of  ammunition,  at  2,000  jTards  at  a  speed  of  10  knots,  the 
ships  anchoring  in  the  harbor  just  before  dark. 

This  firing  is  to  be  held  by  all  ships  of  over  4,000  tons  displacement 

once  a  year  under  the  following  conditions:  A  target  50  feet  long  by 

25  feet  high,  and  having  a  mast  35  feet  high,  is  to  be  laid  out,  and  at 

this  each  ship  is  to  make  two  runs  on  a  straight  course,  opening  fire 

at  6,000  yards  from  the  target,  one  run  being  for  each  broadside. 

The  ship  is  to  steam  at  12  knots,  and  firing  is  to  be  continued  for  four 

minutes  during  each  run. 

All  heavy  guns  are  to  iire  on  each  run,  but  not  the  light  rapid- 
fire  guns  nor  machine  guns. 

The  firing  basis  is  not  to  be  marked  by  buoys,  and  the  distances  of 

the  target  are  to  be  found  and  given  to  the  guns  by  the  methods  which 
would  be  available  in  actual  war.  One  ship  is  to  mark  for  the  other, 

and  only  actual  hits  are  to  be  counted. 
The  vessels  of  the  British  Mediterranean  fleet  held  a  somewhat 

similar  target  practice  off  Aranci  Bay.  Two  targets  were  made  use 
of,  each  containing  about  150  square  feet,  30  feet  long  by  15  feet 

high,  painted  red,  and  two  runs  at  10  knots  were  made  by  each  ship. 
one  at  each  target. 

The  success  of  each  ship  was  tested  by  the  number  of  shots  that 
might  be  considered  to  have  hit  an  imaginary   OcBSar. 

At  the  shorter  of  the  two  ranges  at  which  practice  was  carried  on— 

between   4,200  and  5,500  yards — the  following  order  of  merit   was 
established: 

Percentage 
of  hits. 

Illustrious    -46 
Ctesar    37 
Victorious    28 
Renown    25 

Royal  Sovereign    25 
Royal  ( )ak    23 
Andromeda    22 
Ramillies    W 

In  the  tiring  at  longer  ranges,  of  from  5,000  to  7,400  yards,  carried 

on  later  off  Valona,  a  somewhat  more  complicated  system  of  estimating 
results  was  introduced.  For  a  shot  considered  to  have  struck  the  hull 

of  the  imaginary  ( )ts<ir.  L2  points  were  allowed;   for  the4  superstructure, 
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3  points;  for  the  funnels  or  masts,  1  point  only.  Upon  this  plan  the 
above  order  of  merit  comes  out  as  follows: 

Average  points 

per  shot. Renown    2.  6 

Canopus   -  -  -  2.  5 
Ocean    2.  4 

Royal  Sovereign     1.7 
Illustrious     1.5 

Ramillies     1.2 

Caesar   9 

Royal  Oak   5 

In  this  competition  the  first  ship,  the  Renown,  out  of  30  shots,  suc- 
ceeded in  hitting  the  imaginary  hull  6  times,  while  the  Royal  Oak, 

out  of  34  shots,  hit  it  only  once. 

GUNNERY   SCHOOLS. 

In  furtherance  of  the  system  of  training  gunners  for  the  fleet,  the 

British  Admiralty  is  making  considerable  developments  at  the  central 

school  of  gunnery,  Whale  Island.  Along  the  front  of  the  battery, 

where  men  are  practiced  with  every  naval  gun  from  the  9.2-in.  down- 

ward, a  switch-back  railway  is  under  construction  some  50  yards  from 
the  muzzles  of  the  guns.  Along  this  railway  it  is  proposed  to  run  a 

fleet  of  model  ships  at  varying  speeds  and  of  different  dimensions, 

from  a  yard  to  a  foot  in  length,  each  ship  being  a  solid  piece  of  iron. 
Guns  will  be  fitted  with  Morris  tubes  and  the  men  in  the  battery  will 

be  required  to  so  sight  their  guns  as  to  bring  them  at  the  shortest 

notice  on  the  moving  target.  In  this  way  men,  before  passing  out  of 

the  school,  will  be  trained  in  straight  shooting  and  rapid  sighting,  the 
ntial  qualities  of  good  gunnery.  Provision  has  also  been  made 

for  mi  extension  of  the  battery,  which  is  already  the  largest  in  the 
Kingdom,  owing  to  the  annual  increase  in  the  number  of  officers  and 

men  who  go  through  the  course.  The  idea  of  moving  the  ships  on 

(he  switch-back  principle  is  an  excellent  one,  as  the  targets  will  repre- 

sent an  enemy's  ships  in  a  sea  way,  and  the  practice  thus  obtained  can 
not  fail  to  have  its  influence  on  the  annual  prize  firing  in  the  fleet. 

TOWING    TABGETS. 

Towing  targets  used  by  the  British  Channel  Squadron  consist  of 

three  parallel  spars  about  30  feet  long,  about  I  or  5  feet  apart,  the  center 

one  somewhat  the  larger,  supporting  a  rectangular  framework,  tilled 
in  with  iron  wire  painted  red.  The  spars  are  towed  by  a  wire  hawser. 
It  was    found    necessary  to  attach    two  other  spars   to   the   hawser  at 

intervals  of  about 50  feet  to  prevent  the  target  from  towing  under  when 

turning.  These  targets  can  he  towed  at  a  speed  of  L0  knots,  and  will 

neither  tow  under  nor  capsize  in  a  short  turn  at  that  speed.      They  are 
towed  from  200  to  600  feet  astern  of  the  towing  vessel. 
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GUNNERY   SHIPS. 

In  connection  with  the  courses  at  the  gunnery  schools  at  Portsmouth, 

Sheerness,  and  Devonport,  the  British  Admiralty  have  instituted  a 

new  plan  by  which  small-gun  practice  at  sea  will  be  more  efficiently 
carried  out.  Hitherto  gunboats  have  been  provided  for  each  school, 
and  in  these  somewhat  diminutive  vessels  small  numbers  of  men  have 

gone  to  sea  day  by  day  for  target  practice,  firing  at  a  latticework 

target  towed  by  tugs  at  various  speeds  and  distances. 

In  the  future,  first-class  cruisers  of  the  Orlando  type  are  to  be  pro- 
vided to  serve  as  seagoing  gunnery  tenders.  These  will  proceed  to 

sea  for  a  week's  cruise  with  the  training  classes  for  gunnery  instruction. 
The  cruisers  selected  for  this  purpose  are  the  JVarcissus,  Immortal- 

ite,  and  Undaunted*  stationed  respectively  at  Portsmouth.  Sheerness, 

and  Devonport.  The  battleships  attached  to  the  gunnery  schools  will 

continue  to  carry  out  the  heavy-gun  and  target  practices. 

FRENCH  TARGET  PRACTICE. 

The  French  have  inaugurated  an  elaborate  system  of  training  for 

their  fleet  in  target  practice. 

Instruction  on  board  vessels  consists  in  firing  with  reduced  charges. 

in  range-finding  practice  and  in  target  practice.  The  object  is  to 
select  the  two  classes  of  gunners  and  their  assistants  and,  when 

selected,  to  give  them  practice  and  to  determine  if  they  maintain  and 

improve  their  standard. 

Each  class  of  gun — that  is,  main  and  secondary  battery  guns — lias 
chief  gunners  and  assistant  gunners,  who  alone  are  allowed  to  lire 

their  particular  piece. 

Instruction  consists  in  gun  pointing  and  tiring  with  light  guns  by 

means  of  a  simple  device  which  permits  firing  a  cartridge  from  a  dummy 

cartridge  tube  or  from  a  gun  barrel  fitted  to  an  empty  cartridge'  ease. 
This  firing  is  made  at  small  balloons  placed  awash  at  distances  of 

50  or  ()0  ffet.  Then  follows  regular  monthly  subcaliber  practice  at 

sea.  Each  quarter  they  hold  two  day  and  one  night  Brings  at  anchor 

at  fixed  targets,  and  firings  by  day  and  by  night  at  sea  at  fixed  or 

moving  objects  with  the  ship  cleared  for  action.  For  the  fixed  tar- 
gets two  groups  of  balloon  targets  are  moored  on  each  side  of  the 

vessel  on  lines  oblique  to  the  planes  of  tire,  on  one  side  at  a  mean 
distance  of  L,  100  yards  for  subcaliber  tubes  of  2.55  inches  and  over, 

and  on  the  other  side  at  a  mean  distance  of  550  yards  for  dummy  car- 

tridge tubes  or  subcaliber  tubes  of  1.45  to  1.85  inches.  Distances  are 

estimated  by  the  gunners,  then  trial  shots  are  made.  The  gunners 

are  required  to  fire  alternately  at  each  target.  Each  gunner  is  marked 
for  accuracy  and  rapidity  of  tire. 

For  the  night  practice  at  anchor  at  fixed  or  moving  targets  vessels 

are  anchored  by  squadron  or  division  in  single  column,  using  kedges 
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if  necessary.  Two  balloon  targets  are  anchored  on  each  side,  slightly 
different  in  direction  and  distance,  the  first  two  at  about  875  yards  for 

subcaliber  tubes  of  large  and  medium  caliber  guns  and  the  2.25  inch 

tubes,  and  the  two  others  at  about  440  yards  for  the  dummy  cartridge 
tubes  and  the  1.45  and  1.85  inch  subcaliber  tubes. 

For  the  practice  at  sea,  with  ship  cleared  for  action,  day  and  night 

practices  are  held  against  fixed  or  moving  targets,  at  maximum  dis- 

tances of  1,640  }Tards  for  subcaliber  pieces  of  2.55  inches  or  over,  and 
at  656  yards  for  dummy  cartridge  firing  tubes  and  subcaliber  tubes  of 
1.45  and  1.85  inches.  For  the  practice  by  day,  with  ship  cleared  for 

action  and  with  fixed  targets,  vessels  act  singly  and  together,  steaming 

first  singly  between  balloon  targets  anchored  at  intervals  at  ranges 

of  1,969  to  750  yards,  and  then  steaming  together  between  lines  of 

balloon  targets  at  varying  distances. 

The  practice  by  day  or  night  at  sea,  with  the  ship  cleared  for  action, 

at  moving  targets,  is  executed  as  follows:  Vessels  are  formed  in  regu- 
lar order,  the  firing  being  executed  against  two  Marengo  targets 

towed  by  torpedo  boats  or  other  light  craft,  at  6  knots,  and  440  yards 

astern.  At  night  searchlights  are  used  to  illuminate  the  targets  and 

to  sight  vessels  which  may  cross  the  line  of  fire.  The  train  of  guns  is 

limited  to  45  degrees  each  side  of  the  line  of  fire  for  the  safety  of  the 

towing  vessel. 

Once  a  year  record  practice  is  held.  Its  main  object  is  to  select  for 

each  piece  for  the  ensuing  }^ear  the  gun  captains  and  their  substitutes, 
these  being  chosen,  as  far  as  practicable,  from  among  men  having  one 

more  year  to  serve.  This  practice  is  held  at  anchor,  in  fair  weather, 
at  a  distance  of  2,400  yards  at  a  moored  floating  target. 

If  for  any  reason  this  practice  should  be  held  at  sea,  moderate 
weather  must  be  selected,  and  the  firing  vessel  describes  around  the 

target  the  circumference  of  a  circle  of  a  radius  of  2,400  yards,  keeping 
the  target  abeam  to  avoid  much  training  of  the  battery. 

In  this  case  pyramid  targets  are  employed.  Record  practice  with 

light  guns  follows  that  with  heavy  guns,  at  balloon  targets  placed  at 

distances  of  from  1,640  to  1,100  yards  for  the  different  calibers. 

Badges  and  money  prizes  are  distributed  according  to  excellence 
and  to  the  size  of  the  ̂ vu\. 

Three  times  a  year  practice  is  held  under  the  different  aspects  that 

may  develop  iii  battle,  two  of  these  with  exercise  charges  and  projec- 
tiles filled  with  sand  and  one  with  service  charges  and  projectiles. 

Other  evolutions  comprise  combats  between  single  vessels,  combat 

by  divisions,  and  combat  by  squadron,  attacks  on  coast    batteries,  and 

bombardments;  also  guarding  against  attacks  by  torpedo  boats. 

Dark  objects  presenting  somewhat  the  dimensions  of  a  vessel,  old 

hulks,  islets,  silhouette  targets,  large  and  small,  are  \iscd  as  targets 
under  conditions  simulating  as  near  as  possible  the  conditions  of  actual 

1252—01—  n; 
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combat.  Practice  with  shrapnel  at  silhouette  targets  suitably  placed 
to  represent  the  enemy  and  practice  from  boats  and  on  shore  with  the 
landing  gun  is  held. 

When  practice  can  not  be  had  against  an  old  hulk  or  an  islet,  tar- 
gets made  at  a  navy -yard  or  on  board  are  used. 

SMALL- ARM  TARGET  PRACTICE. 

This  subject  has  received  a  great  impetus  by  reason  of  the  Boer 

war.  In  Great  Britain  the  question  of  ranges  where  the  high-powered 
modern  small  arm  may  be  used  with  safety  is  being  agitated.  Many 
of  the  small  ranges  of  the  volunteers  have  had  to  be  closed,  and  the 
authorities  are  using  great  efforts  to  obtain  and  lay  out  great  range 
parks  amply  suitable  to  present  weapons. 

Small-arm  practice  is  very  closety  followed  up  in  many  European 
countries,  notably  Germany,  Switzerland,  etc.,  while  in  others  it  is 
but  spasmodic;  a  foreign  war  or  the  passing  scare  of  hostilities  revives 
the  attention,  and,  while  there  are  in  all  countries  crack  shots  who 
keep  up  their  skill  from  liking  for  it,  the  mass  of  the  male  population 
lose  interest  in  the  subject,  often  perforce. 

It  will,  in  this  connection,  be  interesting  to  watch  the  results  of  the 
international  shooting  tournament  to  be  held  under  the  auspices  of 

the  National  Rifle  Association  at  Sea  Girt,  N.  J.,  August  30  to  Sep- 
tember 7  of  this  year.  An  Irish  team,  a  Canadian  team,  and  a  Swiss 

team  (which  last  year  won  the  world's  championship  at  the  Paris 
Exposition)  have  arranged  to  compete.  There  will  be  an  American 
team  of  civilians,  and  teams  have  been  promised  from  the  Army,  Navy. 
Marine  Corps,  and  the  National  Guard  of  different  States. 

THE  BELLEISLE  EXPERIMENTS  IN  THE  BRITISH  NAVY. 

From  the  various  newspaper  accounts,  especially  those  of  the  Lon- 
don Engineer,  mostly  incomplete,  the  following  information  has  been 

extracted,  and  the  results  of  the  experiments,  when  taken  into  account 
with  the  results  of  Santiago  and  the  Yalu.  are  very  interesting  as 
showing  the  effect  of  modern  gun  lire  on  armored  and  unarmored 
ships. 

Beginning  with  the  target,  the  published  details  give  her  character- 
istics as  follows: 

Displacement   tons. 
Hull   

Length   feet . 
Beam   do. . . 

Draught  (mean)   do... 
Armament : 

12-in.,  25-ton,  M.  L   
6-pounder  R.  F   
Machine  guns   

Torpedo  tubes  (above  water) 

4,870 Iron. 
245 

52 
21 

4 

(3 

6 

2 

Armor,  wrought  iron: 
Belt   inches. .  12-6 
Redoubt   do    10 
Bulkheads  to  redoubt  .do    9£ 

Conning  tower   do    9 
Flat  deck   do....  2 

Deck  to  redoubt  (flat).do    3 
I.H.P    2,000 

Trial  speed   knots..  11.5 



1 
| 

<0 
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The  boilers  are  rectangular  box;  engines,  horizontal,  common  return 

connecting  rod.     She  has  two  4-bladed  screws. 
This  vessel  has  an  enormous  ram,  thin,  narrow,  protruding  a  great 

distance,  deep  below  the  water  line.  She  was  supposed  to  be  unsea- 

worthv  from  instability.  This  vessel  was  built  at  Samuda's  yard, 
Poplar,  in  1876.  for  the  Turkish  Government,  and  was  to  be  named 

the  Payki- Sherreef,  but  was  stopped  when  ready  to  leave  by  the 
British  Government  as  contraband,  owing  to  the  Turko-Russian  war. 
She  was  purchased  by  England  for  £240,000. 

The  object  of  these  experiments  was  said  to  be  primarily  to  test  the 

effect  of  modern  shell  fire  on  personnel  and  material.  She  was  to 

carry  coal,  boats,  and  stores,  dummies  representing  the  personnel  at 
the  different  stations.  Wet  sand  as  a  protection  to  the  decks  against 
fire  was  to  be  tried.  She  was  to  be  moored  on  a  shoal  with  2  feel  of 

water  under  her  and  to  be  fired  at  for  nine  minutes  by  a  battleship. 

The  Majestic  was  selected  for  this  duty.  She  is  a  first-class  battle- 
ship of  15,000  tons  displacement,  carrying  four  12-in.  B.  L.  R.,  twelve 

6-in.  R.  F.,  sixteen  3-in.  R.  F.,  and  twelve  3-pounder  guns. 
The  Belteisle  left  Portsmouth  under  her  own  steam  at  a  speed  of  7i 

knots,  and  was  moored  on  the  Medmery  Bank  off  Seise}"  Bill,  10  miles 
east  of  the  Isle  of  Wight,  and  2  miles  from  shore.  Between  this  bank 

and  the  shore  at  right  angles  to  the  firing  line  to  seaward,  there  is  a 

7  fathom  channel  through  which  the  Majestic  steamed,  the  route 

being  buoyed.  A  fleet  of  21  torpedo-boat  destroyers  kept  fishing  and 
other  vessels  outside  the  danger  zone.  The  Majestic*  steaming  at  6 

knots  in  an  arc  varying  from  1,700  to  1,300  yards  range,  fired  in  all 

S  rounds  of  12-in.  common  shell;  7  rounds  of  12-in.  armor-piercing 

shell,  about  100  rounds  of  6-in.  lyddite  at  the  bow  and  battery;  about 

loo  6-in.  common  shell  at  the  stern;  400  3-in.  shell;  750  3-pounder, 
and  many  Maxim  shells.  Full  charges  were  used  throughout  by  all 

guns.  Approximately  30  to  4<>  percent  of  the  projectiles  were  effec- 
tive about  10 per  cent  were  clear  misses. 

On  tin;  belt  below  the  funnel  are  two  marks  where  shells  have 

burst,  apparently  12-in.,  the  after  one  showing  a  12-in.  depression  of 

•i  inches.  The  armor  belt  just  below  is  cracked  laterally  for  some 
7  feet  and  a  vertical  seam  opened.  The  Lateral  crack  is  almost  0 

Inches  wide.  There  are  marks  of  ;i  6-in.  shell  in  tin'  aperture.  On 
the  w;iicr  line,  directly  under  the  battery,  there  is-a  large  hole  made 

by  a  L2-in.  shot;  this  was  the  second  12-in.  tired.  This  is  the  prob- 
able cause  of  the  crack  farther  forward,  as  this  hit  blew  the  side 

right  in,  sending  one  fragment  of  the  armor  right  up  through  the 
flat  armored  deck  above  it.  The  bell  here  is  from  9  to  12  inches 

thick.  Bight  abaft  the  casemate  a  L2-in.  shell  struck,  blowing  awa3 
some  LOO  square  feet,  of  side,  which  looks  something  like  the  ruins  of  a 
recessed  port. 
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In  the  armored  bulkhead  there  is  a  penetration,  made  either  by  the 
above-mentioned  12-in.  shell  or  by  a  6-in.  shell  that  did  not  burst. 

Well  aft  another  12-in.  shell  struck,  blowing  in  a  large  piece  of  the 
side;  the  deck  above  has  disappeared,  and  the  iron  deck  beams  are 

curled  up  into  a  shapeless  mass,  much  like  shavings.  The  extreme 

area  of  damage  is  about  10  feet;  internally  the  whole  of  the  cabins  in 

the  vicinity  were  reduced  to  match  wood.  At  the  after  end  of  the 

unarmored  top  of  the  battery  and  toward  the  after  end  of  the  funnel 

base  there  are  huge  holes,  averaging  perhaps  5  to  7  feet  each.  Most 

of  the  edges  are  bent  upward.  High  up  on  the  port  side  after  port- 
hole is  a  clean,  nearly  exactly  circular  penetration,  of  exactly  10 

inches  in  diameter;  around  it  is  an  irregular  depression,  with  a  max- 
imum depth  of  2i  inches  and  about  2  feet  across  at  the  widest.  The 

head  of  a  12-in..  a  6-in.  lyddite,  and  a  fragment  from  the  hole  in  the 
side  below  have  all  entered  into  the  conjectures  of  those  who  have 
seen  the  hole. 

On  the  upper  and  outer  edge  of  the  after  port,  starboard  side  of 

the  battery,  another  unidentified  projectile  chipped  out  a  piece  of 

armor  and  burst.  This  comprises  all  the  marks  from  large  projec- 

tiles. The  bow  and  battery  were  tired  at  by  6-in.  lyddite  projectiles; 

the  6-in.  common  shell  were  directed  aft.  Between  the  damage  done 
by  the  one  and  the  other  there  is  no  comparison.  Both  have  made 
holes  in  the  unarmored  ends:  both  have  done  no  harm  at  all  to  the 

armor;  both  have  made  match  wood  of  the  woodwork  inside.  But 

while  the  6-in.  common  has  broken  things,  lyddite  has  pulverized  the 
same.  Practically  there  are  no  remains  beyond  a  dust.  The  deck  in 

places  is  gone.  The  edges  of  boards  have  the  appearance  of  dry  rot. 

The  ends  look  as  if  they  had  been  struck  by  a  hammer.  There  is  no 

sign  of  charring.  Where  common  shell  has  burst  between  decks,  the 

deck  above  shows  no  sign  of  it,  but  where  lyddite  has  so  burst  huge 

holes  are  blown  through,  the  deck  about  being  bulged  up. 
The  water  line  is  studded  with  marks  of  impact  of  small  shell  which 

have  made  no  impression.  Abreast  of  the  funnel,  where  armor  is 

thickest,  there  are  several  dents  of  an  inch  or  two.  Many  shells  have 
burst  against  the  battery.  The  masts  are  in  a  bad  way,  the  foremast 

the  least  damaged:  both  signal  yards  were  shot  away:  both  peaks 

were  dropped.  The  only  boat  left  is  the  steam  pinnace,  carried 

between  the  battery  and  the  mainmast.  A  6-in.  common  shell  blew 

the  starboard  side  of  this  into  streamers.  Where  the  ship's  funnel 
was.  there  is  but  a  gaping  hole  with  strips  of  iron  twisted  over  it. 

The  ship's  bridge  is  much  bent  and  twisted:  the  search  light  blown 
away.  The  conning  tower  was  not  touched.  The  upper  works  were 

blown  to  pieces,  the  6-pounder  either  knocked  clean  away  or  else 
blown  sideways  with  some  of  its  fittings  melted.  Ventilators  were 

pitted  with  innumerable  small  holes  from  splint1:-  and  fragment-. 
The  main  steam  pipe  was  cut. 
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Inside  the  battery,  in  which  at  least  1  shell  that  had  entered  a  port- 

hole had  burst,  all  the  gun  sights  were  destroyed.  The  guns  them- 
selves were  absolutely  unhurt,  but  were  temporarily  useless  from 

damages  to  sights  and  gear.  The  dummies  around  them  were  burned. 
Two  davits  were  cut  entirety  in  two.  A  few  small  projectiles 

embedded  themselves  in  places. 

Directly  the  firing  had  ceased  officers  boarded  the  ship;  she  was 

found  full  of  dense  smoke;  dummies  were  burning;  practically  nothing 

was  to  be  seen  because  of  smoke  and  fume.  Being  supposed  to  be  on 

fire,  water  was  pumped  in,  bringing  her  down  sufficiently  so  that  the 

water  rushed  in  b}T  the  12-in.  shell  hole  about  the  water  line,  and  the 

vessel  sank.  Some  of  the  Belleisle's  hose  was  still  working,  but  much 
was  cut  and  the  valves  destroyed.  Two  torpedoes  were  in  the  tubes; 

one  was  found  intact,  the  other  was  gone.  One-naif  the  6-pounder 
guns  of  the  Belleide  were  in  firing  condition  after  the  action  had 

finished.  The  supposed  particular  object  of  this  experiment  was  to 

determine  the  effect  of  gun  fire  on  woodwork.  The  conclusion  seems 

to  have  been  reached  that  useless  anxiety  has  been  displayed  on  this 

point,  though  it  seems  to  have  been  lost  sight  of  b}^  some  that  lyddite 
fumes  arc  not  supporters  of  combustion,  nor  is  it  an  incendiary 

explosive. 
The  Lesson  of  the  Belleide  shows  that  the  efficiency  of  the  personnel 

in  rapidity,  with  accuracy  of  fire,  is  of  the  first  importance  and  will 

be  the  principal  factor  in  the  result;  that  naval  battles  of  the  future 

will  he  short  engagements;  that  the  first  accurate  shot  will  greatty 

influence  results.  More  protection  for  the  ends  of  vessels  and  for  the 

personnel  at  the  guns,  in  fact  a  greater  distribution  of  armor,  seems 
Deeded;  the  belt  must  he  carried  higher.  The  terrible  concussion  of 

lyddite  and  kindred  high  explosives  seems  clearly  shown.  It  seems 

utial  to  have  armor  carried  to  the  stem  and  stern,  and  high  enough 
so  that  water  can  not  enter  in  such  quantity  as  to  alter  the  trim  and  so 
handicap  the  movements  of  the  vessel. 

The  batteries  must  be  protected  against  the  bursting  inside  their 

'•mate-  of  shell  carrying  lyddite  or  other  high  explosives. 
Large,  open,  unprotected  ports  are  to  be  avoided. 

Since  the  above  trials  the  Belleisle  has  been  repaired  and  made 
ready  for  further  trials  in  the  autumn  of  this  year.  The  latest  modern 

armor  is  to  be  applied,  the   bow  and   stern  are  to  have  protection,  and 

live  torpedoes  are  to   be  loaded  into  her  above-water  discharging 
tubes;  an  armored  deck  and  turtle  back  are  to  be  added. 

TKlAl.s  with  THE  SCORPION  at  BBBJKTDA. 

It  was  reported  this  spring  that  the  old  iron-clad  Scorpion  s\  Ber- 
muda would  be  used  as  a  target  to  further  determine  the  effect  of 

modern  (run  tire. 
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This  vessel  has  been  lying  as  a  noneffective  .ship  at  Bermuda.  She 

is  one  of  the  earliest  ironclads,  she  and  her  sister  ship,  the  Wivem, 

now  at  Hongkong-,  having  been  built  by  Messrs.  Laird,  of  Birken- 
head, in  1865,  and  were  believed  to  have  been  intended  for  the  Con- 

federate service.  Their  completion  at  that  time  was  prevented  by 
the  British  Government.  The  two  vessels  then  had  their  names 

changed  to  El  Tousson  and  El  Monassar,  indicating  that  they  were 

intended  for  the  Turkish  Government.  Eventually  they  were  pur- 
chased by  the  British  Government.  The  Scorpion  has  a  complete 

belt  of  1.5  inch  wrought  iron,  and  her  two  turrets  are  similarly  pro- 
tected. The  ship  herself  is  built  of  iron;  she  cost  £111,614.  She 

carries  four  9- in.  muzzle-loading  guns  and  has  a  speed  of  8 \  knots. 
She  was  prepared  for  steaming,  and  wooden  dummies  were  rigged 

up  at  the  crews'  stations.  The  experiments  began  on  May  11,  1901, 
off  St.  Catherines  Point,  St.  Georges,  where  she  was  anchored,  the 

flagship  Crescent  firing  at  her  first  from  the  3  and  6-pounder  rapid- 

fire  guns  at  1,000  to  2,000  yards,  and  then  with  the  6-in.  at  6,000 
yards.  It  is  reported  that  the  secondary  battery  guns  destroyed  the 

dummy  figures  about  the  decks  and  everything  else  destructible,  and 

that  it  would  have  been  impossible  for  any  crew  to  have  survived  such 

a  fire.  The  firing  from  the  larger  guns,  although  the  shells  were  very 

accurately  placed,  was  not  so  good.  Out  of  some  20  shells,  which  fell 

within  a  small  radius,  only  two  or  three  hit  the  mark.  These,  how- 
ever, were  very  destructive,  and  it  is  understood  that  the  effect  of  the 

lyddite  shells  was  considered  satisfactory,  one  shell  which  burst  inside 

the  Scorpion  practically  wrecking  everything  on  board. 

The  experiments  were  continued  on  the  following  days.  A  charge 

of  gun  cotton  was  used,  in  order  to  ascertain  the  effect  of  an  exploded 

torpedo  under  the  poop.  .V  great  deal  of  wreckage  was  caused  by  the 
explosion,  but  not  sufficient  to  prevent  several  officers  remaining  on 

board  during  the  explosion.  Firing  was  then  continued  with  the  6-in. 
and  other  guns,  some  excellent  practice  being  made  and  much  damage 

done — several  clear  holes  showing  through  the  Scorpion's  turrets, 
funnel  casing,  and  ends.  Her  machinery  stood  the  shaking  very  well, 

and  to  the  last  remained  effective.  The  masts,  hull,  and  funnel  sus- 

tained much  damage,  and  the  ship  was  finally  run  ashore,  where  she 
sunk  on  the  rocks,  the  deck  being  still  above  water. 



Section  Y. 

ARMOR. 

The  struggle  for  supremacy  between  guns  and  armor  still  continues, 

a  struggle  in  which  there  have  been  many  remarkable  vicissitudes,  the 

triumph  of  the  one  being  quickly  followed  by  such  improvements  in 

the  other  as  to  once  more  disturb  the  balance  of  advantage  and  urging 

modern  ingenuity  to  renewed  efforts.  The  histories  of  the  gun  and  of 

the  armor  plate  may  be  said  to  be  inseparably  connected.  At  present 
the  armor  plate  holds  the  advantage,  but  the  recent  increase  of  initial 

velocity  of  the  modern  gun  shows  that  armor  makers  must  continue 

the  race  to  retain  their  slight  advantage. 

The  6  inch  armor  plate  is  the  ordinary  protection  of  the  broadside 

guns.  This  thickness  of  Krupp  armor  will  now  keep  out  a  6-in. 

Iloltzer  armor-piercing  projectile. 
At  a  recent  test  of  Krupp  armor  made  by  the  Carnegie  Works  for 

Russia,  three  6-in.  Holtzer  armor-piercing  projectiles,  fired  at  1,910- 

1.930  foot-seconds,  did  not  crack  the  plate  and  penetrated  but  2  inches. 
A  sample  plate  of  a  group  made  by  the  Bethlehem  Company  for 

Russia  was  recently  tried.  The  plate  was  a  5  inch  Krupp,  and  was 

struck  by  one  5-in.  Midvale  and  two  Carpenter  projectiles  at  veloci- 

ties of  2,143,  2,099,  and  2,072  foot-seconds.  The  first  two  shots  pene- 
trated  3  inches;  the  third  2  inches.     There  were  no  cracks  in  the  plate. 

In  England  a  4  inch  armor  plate,  manufactured  by  Armstrong, 

Whil  worth  &  Co.,  was  fired  at  hy  a  4.7-in.  R.  F.  gun,  45-pound  pro- 

jectile, 1,635  foot-seconds  striking  velocity.  The  penetration  was  1 
inch;  no  cracks  nor  bulging.     The  projectiles  were  shattered. 

In  all,  three  similar  plates  were  tested  with  identical  results. 

The  following  tests  of  armor  have  been  published  in  the  Engineer 
of  London  and  furnish  an    idea  of   the    present   state  of   armor   of    its 
cla 

i  ims  OF  a  CAHKELL  \  INCH  K.  \.  C.  PLATE. 

The  i  inch  Krupp  non-cemented  plate  is  used  for  shields  of  guns  ami  also  on  the 

<  "iitincnt  i'.,r  inland  defenses,  it  ie  a  sample  of  tough  steel,  tin-  lace  being  made 
is  hard  as  possible  without  cementation.  These  plates  arc  generally  passed  on 
resisting  the  attacks  of  Palliser  projectiles  only,  but  of  a  Large  caliber  compared 

with  the  plate'.-  |  h  iek  in  \-s.      1 1  ere  t  he  plat  e,  which  is  I  inches  thick  and  5  feet  senate, 
247 
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was  first  attacked  on  the  Nettle  on  February  2,  1900,  by  three  rounds  from  a  5-in. 
B.  L.  R. ,  fired  as  below : 

No.  of 
round. Charge. Projectile, 

nature. 
Projectile, 
weight. 

Striking 

velocity. 

Striking 
energy. 

Calculated 

perfora- 

tion through 
iron. 

Fig.  of  mer- it, or  relation of  calculated 

perforation to  thickness 

of  plate. 

1   

Founds. 

10S.P  .... 

tl5i  s.  P... 

Palliser   

  do   

Pounds. 50 

50 

Foot- 

seconds. 

1,406 

1,750 

Foot-tons. 
685 

1,061 

Inches. 

6.33 

8.79 

1.58 

2   2  20 

3   

Fig.  1  shows  the  plate  after  this  attack,  which  has  been  completely  resisted.  We 
need  not  say  that  the  Palliser  projectiles  break  without  delivering  the  full  energy 
indicated  in  the  table  above  at  the  point  of  impact.  The  severity  is  increased  by  the 
fact  that  the  caliber  of  the  projectile  and  total  energy  is  unusually  large  compared 
with  the  plate.  It  was,  however,  in  this  instance  decided  to  try  how  the  plate  would 

bear  a  further  test  with  the  4.7-in.  gun  firing  steel  armor-piercing  projectiles,  as 
shown  in  the  table  below,  the  tiring  being  carried  out  on  Whale  Island  on  March  23, 
1900. 

No.  of 
round. Charge. Projectile, 

nature. 
Projectile, 
weight. 

Striking 
velocity. 

Striking 
energy. 

Calculated 

perforation 
through 

iron. 

Fig.  of  merit, 

or  relation 
of  calculated 

perforation 
to  thickness 

of  plate. 

(1)   ) 
(2)   

(3)   

(4)   

Cordite,  2 

lbs.  lli 
oz. 

A.     P.     shell 

plugged. 

Pounds. 

45   

Ft.  sec. 

1,720 

1,753 
1,756 

1,813 

Ft.  tons. 
923 

959 

962 
1,026 

Indus. 8.38 

8.64 
8.65 

2.10 

2.16 
2.16 
2.27 

Figs.  2  and  3  show  the  front  and  back  of  the  plate  after  this  second  trial.  In  Fig. 
3  the  four  rounds  just  fired  only  are  numbered,  but  the  points  of  impact  of  the 
former  test  are  distinctly  visible,  and  may  be  easily  found  by  comparing  1  and  2 
together,  when  the  1  of  the  first  series  will  be  seen  a  little  below  No.  4,  and  rather 
to  the  right;  No.  2  to  the  right  and  below  the  chalk  figure  1;  and  No.  3,  which  has 
scaled  off  to  the  left  and  below  No.  1. 

The  second  test  is  satisfactory,  as  showing  how  much  this  plate  bore 
with  success. 

TEST  OF  A  (>  INCH  ARMSTRONG,  WHITWORTB  PLATE. 

This  firm  submitted  two  plates  early  in  1900  for  Admiralty  tests,  the  plates  being 

produced  by  the  firm's  special  process.  On  July  3,  1900,  these  plates  had  a  pre- 
liminary trial  at  the  Government  testing  station  on  Whale  Island,  Portsmouth. 

The  plates  were  of  the  normal  size  for  trial  purposes,  viz,  8  feet  by  6  feet  and  0 
inches  thick.  Five  shots  were  fired  at  each  plate  with  Holtzer  armor-piercing 
shell  at  the  velocities  laid  down  for  this  thickness  of  plate  in  cemented  steel.  Both 

plates  defeated  all  the  projectiles,  and  were  pronounced  as  satisfying  in  every 
respect  the  service  requirements. 
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TEST  OF   A   CAMMELL  4-INCH    K.    N.   C.    PLATE. 
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TEST   OF    A    CAMMELL  4-INCH    K.    N.    C.    PLATE. 

Front  of  plate. 
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TEST   OF    CAMMELL  4-INCH    K.    N.    C.    PLATE. 

Back  of  plate. 
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TEST  OF   A  6-INCH    ARMSTRONG,    WHITWORTH    &  CO.    PLATE. 

Face  of  plate. 
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The  following  table  is  from  the  report  of  the  trial: 

Armor  plate   /rials — Report  on  Armstrong,   Whitworth  <£   Co.'s   6  inch  plate,  tested   at 
Whale  Island  on  July  3,  1900. 

[Thickness  of  plate,  6  inches;  rounds  fired,  5;  backing,  thickness,  top  and  bottom,  3  feet  9  inches; 
center,  3  feet  8|  inches;  secured  by  8  bolts.] 

a = 
z 
K 

Gun 
used. 

1  Weight 
,of  projec- 1      tile. 

j  Point  of  striking. Effect  on  front  of  plate. 
Effect  of 

striking  on 

projectile. 

Remarks. 

1 1    6-in. Holtzer, 2  feet  from  right 1  Penetration,      depth     2J Projectile 
Striking    velocity 

1    R.F. 100i  lbs. edge  and  2  feet 
from  bottom. 

inches;  size  of  injury  19£ 

by  18i  inches. 

broken  up. 
1,998  foot-seconds, 

energy  2,768  foot- 
tons. 

2 ...do.. Holtzer, 2  feet    from   left Penetration,      depth      2f   do   Striking    velocity 

100  lbs. edge  and  2  feet 
from  bottom. 

inches;  size  of  injury  23- 

by  14J  inches.     Slight 
surface    crack    toward 

right   edge.      Piece   of 

projectile    of    round    1 

jarred  out. 

1,974  foot-seconds, 

energy  2,702  foot- 
tons. 

3 ...do do... 2  feet    from    left 

edge  and  2  feet 
from  top. 

Penetration,      depth     2£ 

inches;  size  of  injury  (1) 

12|  by  11|  inches,  (2)  23± 

by  18J  inches.    Further 

scaling     and      surface 

crack  to  left  edge  devel- 

oped in  round  2.    Fur- 
ther scaling. 

  do   Striking  velocity 

1,970  foot-seconds, 

energy  2,691  foot- tons. 

4 ...do do  . . . 2  feet  from  right 

edge  and  2  feet 
from  top. 

Penetration,     depth     2| 
inches;  size  of  injury  (1) 

12  by  11  inches,  (2)  20i 

by    18J    inches.     Plate 

slightly   bulged.      Fur- 
ther scaling  on  round  3. 

  do   Striking  velocity 

2,024  foot-seconds, 

energy  2,841  foot- tons. 

5 ...do.. 

1 

....do... 3  feet  from  right 

edge  and  4  feet 
from  bottom. 

Penetration,      depth     2\ 

inches;  size  of  injury  21f 

by  18.i  inches.    Surface 

crack    upward    to    left 

upper    corner    toward 
NTo.8. 

  do   Striking  velocity 

2,047  foot-seconds, 

energy  2,804  foot- tons. 

Further  teste  of  the  above  plates  were  held  on  February  7, 1901,  at  Whale  Island, 
Portsmouth,  the  plate  being  8  feet  by  6  feet,  and  6  inches  in  thickness,  secured  by 
eight  bolts  to  a  backing  3  feet  10  inches  thick. 

The  four  official  test  rounds  were  lired  by  a  6-in.  rapid-fire  gun  with  100-pound 
Holtzer  projectiies  at  striking  velocities  ranging  from  1,974  to  2, 016  foot-seconds. 
These  four  rounds  having  been  lired,  and   the  plate   being  neither  perforated  nor 

cracked,  the  firm's  representative  suggested  the  tiring  of  a  fifth  shot  at  the  center 
between  the  four  previous  shots,  and  the  plate  again  passed  through  the  ordeal  with- 

out   perforation    or   material    damage.      The    plate   shows    unusual    excellence,  there 
being  no  really  important  fracture  and  bul  little  bulging. 
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The  following  table  gives  the  details  of  the  respective  rounds: 

-c" 
Gun 
used 

Weight  of Effect  of 
5 

projec- 
Point of  striking. Effect  on  front  of  plate. 

striking  on Remarks. 
z tile. 

projectile. 

1     G-in.R. Holtzer, 2  feet  from  right Point  of  shot  embedded. 
Projectile 

Striking    velocity 

F. iCX)i  lb. edge,  2  feet  from Maximum    measurable broken 1,997  foot-sec- bottom. depth  of  penetration  1£ 
in.,   but  after  round  4, 

when  point  of  shot  had 
been  shaken  out,  depth 

was  2.3  in.;  inner  circle 

of    damage.    12    by    10 

inches;  face  flaked  off, 

16    by    18    inches;    no 
cracks.    Surface  shaken 

at  under  side  and  flaked 

off  further  at  round  2. 

up. 
onds,  energy 

2,779  foot-tons. 

•J 

...do.. Holtzer, 2   feet    from   left Point  of  shot  embedded. ....do Striking    velocity 

1001b.. edge,  2  feet  from 
bottom. 

Penetration    depth    1£ 

in.,  but  after  round  4, 

when  point  of  shot  had 
been  shaken  out,  depth 
was  2.7  in.:  inner  circle 

of    damage.    12    by    12 
inches;   face   flaked  off. 

23    by    21     inches;     no 

cracks.     This  round  in- 
creased  the   flaking  at 

round  1.  and  at  round  3 

the  flaking  of  this  round 
was  increased. 

2,016  foot -sec- onds, e  n  e  r  g  y 

2,818  foot-tons. 

3 ...do.. Holtzer, 2  feet   from    left Point  of  shot  embedded.         do Striking     velocity 

1001  lb. 
edge,  2  feet  from Penetration  depth |  in.. 

1,974  foot-sec- 
top. 

after  point  of  shot  had 
been    shaken    out,   the 

depth  was  1.6  in.  to  1.7 
in.;  face  flaked  off ,  I5by 

12    inches;    no    crack-: 

flaking      increased      at 

onds,  energy 

2,717  foot-tons. 

1 
round  2. 

4   ...do.. Holtzer, 
2  feet  from  right Point  of  shot  embedded. 

....do 
Striking     velocity 

101  lh. 
edge,  2 feet  from top. 

Penetration    depth.    L| 

in.;  face  flaked  off.  22| 

by  20& inches;  no  cracks. 
A    crack    now   showed 

from    right-hand    edge 

of  round  1  to  right-hand 

1,975  foot-sec- onds, energy 

2.732  foot-t<  ' 

edge  of  plate,  depth  not 
ascertained.     Furt  her 

flaking  at  round  3. 

5 ...do.. Holtzer, 8  feet  from  right Point  of  shot  embedded. 
....do 

striking    velocity 

UK)  lb. rdgc.  i  feet  from 
bottom. 

Penetration   depth.  2.1 
in.;  face  flaked  off.  23 in. 
wide,  but  vertically  the 
whole  face  between  this 
and    the    preceding   4 
rounds  was   flaked  off. 

and   also  further    flak- 
ings  above  rounds  3  and 
4.     Point    of    shot    of 

1,986  foot-a 
onds.    energy 

2,786  foot-tons. 

round  4  shaken  out. 
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TEST  OF  6-INCH    PLATE,    ARMSTRONG,    WHITWORTH    &  CO. 

Front  «'i'  plate. 
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Back  of  plate 
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TEST  OF  ARMOR  PLATE  FOR  DUTCH  BATTLESHIP  DE  RUYTER. 

The  following*  test  of  an  armor  plate  intended  for  the  battleship 
Dc  JRuyter  is  as  published  hy  the  Dutch  press: 

According  to  the  contract,  the  nickel-steel  plate,  3.3  meters  (10.85  feet)  long,  2.1 
meters  (6.9  feet)  wide,  and  15  centimeters  (6  inches)  thick,  manufactured  by  the 

firm  of  Krupp  after  its  own  face-hardening  process,  was  to  be  subjected  to  a  test 

with  a  15-centimeter  (6-in.)  gun.  The  Krupp  steel  armor-piercing  projectiles  to 
to  be  used  at  the  trial,  weighing  about  45.5  kilograms  (100  pounds)  each,  were  to  be 

furnished  by  the  Dutch  navy. 

The  contract  further  contained  the  following  requirements: 

The  shots  are  to  be  fired  normally  against  the  plate. 

The  striking  velocity  is  to  be  regulated  according  to  the  formula: 

v=c  X  1530  X  ̂ P  e  0.7 

p  0.5 

in  which 

v= striking  velocity  in  meters, 

a = caliber  of  gun  in  decimeters, 

p=v?  eight  of  projectile  in  kilograms, 
e=thickness  of  plate  in  decimeters, 
c— coefficient. 

This  coefficient  for  a  15  centimeter  (6  inch)  plate  is  to  be  1.38. 

Three  shots  are  to  be  fired,  which,  measured  from  center  to  center,  are  to  be  55 

centimeters  (1  foot  9f  inches)  from  each  other,  and  the  distance  of  any  shot  from  the 

edge  of  the  plate  shall  not  be  less  than  55  centimeters  (1  foot  9|  inches). 

None  of  these  shots  should  perforate  the  plate,  nor  should  any  through  cracks 
occur. 

The  plate  shall  then  be  fired  upon  with  greater  velocity  so  that  perforation  will 

take  place,  in  order  to  determine  whether  the  plate  will  crack  when  perforated. 

The  plate  will  be  considered  perforated  when  the  rear  end  of  the  projectile  pene- 
trates to  the  back  of  the  armor  plate. 

The  plate  was  secured  by  eleven  65  millimeter  (2.56  inch)  armor  bolts  to  a  60 

centimeter  (1  foot  11 1  inch)  oak  backing  (two  thicknesses  of  30  centimeters  (llf 

inches]  each),  set  up  against  an  iron  structure  with  a  40  millimeter  (1.57  inch)  skin 
(two  thicknesses  of  20  millimeters  (0.78  inches)  each). 

For  the  fourth  round  the  projectile  had  a  striking  velocity  of  680.2  meters  (2,231§ 

feet)  corresponding  to  a  muzzle  energy  of  22.91  meter-tons  (75^  foot-tons)  per 
centimeter  of  circumference  of  the  projectile,  and  the  expectation,  based  on  the 

results  of  a  former  trial  of  a  plate  of  the  same  thickness,  was  that  perforation  would 
occur,  which,  however,  was  not  the  case. 

At  the  fifth  round  the  velocity  of  the  projectile  and  the  muzzle  energy  were 

brought  respectively  to  701.6  meters  (2,031  feet)  and  24.37  meter-tons  (SO  font-tons 
tons;;  yet  the  plate  was  not  perforated.  Penetration  did  not  take  place  until  the 

sixth  round,  when  the  velocity  and  energy  were  respectively  720. 1  meters  (2, 362| 

feet)  and  25.07  meter-tons  (81!  foot-tons). 
The  result  of  the  trial  is  summed  up  in  the  following  tabic  and  illustrated  in  the 

annexed  plate. 
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TEST  OF  AEMOB  PLATE  FOR  DUTCH  BATTLESHIP  KOMNGIN  REGENTES. 

This  test  took  place  April  28,  1900. 

The  nickel-steel  plate  3.3  meters  long,  2.2  meters  wide,  and  25  centimeters 

thick,  manufactured  by  the  firm  of  Krupp,  and  face-hardened  after  its  own  process, 

was,  under  the  contract,  to  be  subjected  to  a  test  with  a  24-centimeter  gun.  The 
armor-piercing  projectiles  to  be  used  at  the  trial  were  to  have  a  weight  of  about  215 
kilograms  (474  pounds)  each. 

For  other  requirements  of  the  contract  see  Test  of  Plate  for  Dutch  battleship  De 

Ruyter,  which  are  identical. 
The  coefficient  c  for  a  25  centimeter  plate  will  be  1.35. 

Three  shots  are  to  be  fired,  which,  measured,  from  center  to  center,  are  to  be  75 

centimeters  (29.5  inches)  from  each  other  and  not  less  than  the  same  distance  from 

the  edge  of  the  plate. 

The  plate  will  be  considered  perforated  when  the  rear  end  of  the  projectile  pene- 
trates to  the  back  of  the  armor  plate. 

The  plate  was  secured  by  means  of  twelve  75-millimeter  nickel-steel  bolts  to  a 

60-centimeter  (2  of  30  centimeters)  oak  backing  set  up  against  an  iron  structure 
with  a  40-millimeter  (2  of  20  millimeters)  skin. 

Shots  1  to  5  demonstrated  that  the  contract  requirements  had  been  complied  with. 

I'or  shot  4  a  capped  steel  shell  was  used. 



256 

~ - 

1) 
o -= X 
= 

'— 

■—• 

33 

0> 

CI 
o 

:.. 
a ^ 

a) 

- 

P - 

-. 

a 
a 

.-< 

a 0 

13 

i 
0 

s 

at 

pq 

33      _•      0 ►     |     * 
- pq 

Q 

be 

W - 

"as 

C  =5   ° 

03     T3 

—      s- 

9   ts 

as     o> 

2   ft 

si     O    ,rt 

- 
0 

"S 

o 
n — 

o 

iO 

13 

Tl 

d 

1— 1 

o o 3 

s- 

O 
u - 1 u 

- 
s - 

- 

in 

"3 

- 

;. 

_ 

1    ' 

d - 
_ - j; si 0 

— 
> 
O 03 

£ 
M 

-0 

92 

- 
c 

5 
0 

03 

IS 
- 
v. 

6f  tJ 

rr  o. —  -*— 

a  s 

"  93 

■ 

X,     A    M 
s.       ~       „ 

n 

-r 

- 0 
> 

-*-» 
s 0 

s 3 — _ 

-r 

i — 

.ZI 

*-"■ 
j 

■rt 

— 
? d *       - 

'    =  2  n  o 

5  s  "S  a  . 
Q.  S    _J  p d  ♦*  ©  8 

3    «§  2    -  "S.  °         2   o   3    *  t>   w 

:    z- 

u    - 

■8  a  ■§ 

E  — 
IS      - 

S    •—     r  -r 

—     i,     I*  ~ c    -    c  ̂  
fc   Eh 

n     - 

~    M    1     5 

~  ■-  ~  —    B   ~    ~    ~        ~ 
*j     m     ri     H 

—     -     — 

■S  • 

2  o 

0  - 

.  o 

o 
03 

§5 
a 

03 

0 
p 



257 

V     "
 

C     C     C 

g    >   3 

- 23.        « 

1 

:- 
DC 

X> — X 

■ . 
= — X 

Tl d 

0 
o — 

a 
z s: 

V 

c 
c_ .■z 

fc 

'-  s 
u  - v  - 

--  -- 
5  c n  2 

^    5    -  >  G 
—    —     r.  5  - ~-  -  .~ 

O  S  fl  H 
'-    c    ̂   ■  0 

■—     C 

n    h    «   ̂  

S3    ~
 

_   -r    y- 
5     E     '- 

0       IB 

R      -      C 

X       - 

is     R     ' 
"^    o    ~ CJ    irt    •=»     S      U    Oh     ̂  

3  i  ~  -  s  t  * 
~      T-      2      X 

9     T      - 

I  s  ?  •  1 

-     by   -C 

X  - SI    J    c 
B    o 

J-   '■*+ 
-       u 1) 

- 

r  ■  &i 
J  t,  >• 
B*  a>  3 

"  jjj  « ~  ""  C 

c  B  ~ 

o   » 

^    —      u      n      -f      ̂     'r*.      •/-.      c  ** 

O    fl    ftq  S   «« 

C    u   rr    0 

«c  -d 

-r     «    "     =    •— '    ''    &-!     ̂  

ft  ti  *» 
O  C  •*-! 
,2  -S  o 

r- 

~     —     v. 
c  s c  jq 

g  = 

-  r 

ho    gj 

-  -0 

ft     . 

3  o  «  *  * —    — 

53    ■£ 
h   g  ̂i 
(B     (^ 

rt   3 

O     iO 

r- 

o 
Fh 

ft 
0) 
> 
V 

fc 

TT 

O 

ft  ft 

X 

ft 
- 

O    .^     O    m     03 .-4 

2J     J2     r-l     .^ 

a 

ft    c 

o    •-     d 

bjo 

03 

O      53      ̂     ,2 
?      C      ̂ ,     <u 

0>      r^J 

TT     ft 

-5     2*- 

©      H 

03     9     ̂     -    ̂ 3 

•S        ̂   -d    5 -r-*       r^       i_.       2<       s: 

ft  E-i 

eg 

> 
o 

^ 

s 

L252     ui 
1. 



258 

0> 
fl 

■~ 

- 
a o 
oj  O 

/. 
(-1 P X 

>d 

7-
 

a fl 
as 

3 -<*l 

Ifi 

d a fl E 
i 

0) 

0> 

£ 

i i £ 
3) 

IT5 

a? 

a> 

pq 
pq 

fl 
o 

"d 

5m  C 

fl  u  a>  aj 

i—        o 

CO  > 

bc^ 

0*3 

<  cd 

T3  a3 at 
OS  *> 

T. 

■d 

8 

it 

4J 

■d 

fl 

fc- 

— 5 

"> 

fl 
m 

o 

S3 

fc- 

> 
9 

— i 

be 

fl 
>> 
fl 

fl 
DC a V 

— 
c — 

■d 

o 
5 

oS 

ix 

a) 
be 

d 
E c — 

E 

fcH 

- 

2 

fl 

E 
— 

fl 
be 

"C 

o 
fl 

fl 

-a 

fl 

fc- 

o 

- 
a a 0 

e 
fcT 

fl 
fl 
E 

-d 

as 

fl — 

+3 

•d 

0 

S3 

>o 

i S c fl 
fl 

"C 

© fl 
I 

X 

c 
oS 

o - 
- 

■p. 

■- 

J* 

o 
fl 
BE 

• — 

S 
E 

8 

6 — 

O 

S3 
E 
fl 

■0 

as 

br 
— <-> 

&H 

o - n 

+J 

fl 

-. 

:. fl 

■— 

BO 

as 

IC 

u< 

- 

-# 

o 
~    H 

S5 

|  8 

fc- 

i 

fe  s 



259 

SWEDISH   ARMOR   TRIALS. 

The  following  notes  on  Swedish  armor  trials  are  from  the  press 

publications  of  that  country: 

In  the  trials  of  Bofors  turrets,  referred  to  below,  the  projectiles  used  were  ordinary 

12-centimeter  (4.72-in.)  and  15-centimeter  (5.91-in. )  shell  with  bursting  charges, 
and  15-centimeter  cast-iron  shell  with  bursting  charges  and  base  fuses  M/84,  which 

were  made  to  explode  against  a  sheet-iron  plate  placed  3  meters  (9.84  inches)  for- 
ward of  the  turret.     The  results  are  shown  in  the  following  two  tables: 

Trials  of  a  15  centimeter  {5.91  inch)  fixed  turret  for  battleships  A,  JB,  and  C,  held  at 

Bofors  January  27,  1900. 

No.  of 
round. 

Caliber  of 

gun. 

Weight  of 

projectile. 

Striking 

velocity. 

Per  cent 

accord- ing to 
De  Marre. 

Effect  on  pro- 

jectile. 

Penetra- 
tion . 

Effect  on 

plate. 
cm. Alloy. 

Meters. mm. 

1 12 21 399.9 102.  8 Whole   
190 

No  cracks. 

(4.72  in.) (46.30  lbs.) (1,311.95  ft.) 
1.7.48  in.) 

2 12 21 400 

(1,312  ft.) 

100.2   do   190 

(7.48  in.) 

Do. 

3 12 
21 401.3 

(1,316.26  ft.) 

102.  6 
  do   182 

(7.16  in.) 

Do. 

4 12 21 405.3 

(1,329.38  ft.) 

102.  3   do   
191 

(7.52  in.) 

Do. 

5 12 21 409.3 

(1,342.51ft.) 

104.6 Point  broken. 

328 (12.91  in.) 

Do. 

NOTE.— Upon  comparing  the  figures  relating  to  the  striking  velocity  with  those  relating  to  the  per- 
centage, the  latter  may  be  found  incorrect;  but  this  apparent  discrepancy  is  due  to  the  fact  that  the 

thickness  of  the  turret,  according  to  measurements  made  after  the  trial,  varied,  within  the  limits 
permitted,  between  103  and  106  millimeters  (4.05  and  4.17  inches),  and  the  computation  of  the 
velocity  is  based  on  these  figures  and  not  uniformly  on  100  millimeters  (3.94  inches). 
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Trials  of  15  centimeter  (5.91  inch  )  fixed  turret,  held  at  Carl&krona,  .Time  20,  1900. 

[Thickness  Of  turret,  100  millimeters  (3.94  inch).] 

— 

o u Caliber 
of  gun. 

Kind  and  weight 
of  projectile. 

Striking 

velocity. 

S5    ■ «  br  £ 

S  P  S3 
-  —  •- 

Effect  on 

projectile. 
Penetra- 

tion. Effect  on  plate. 

z 

cm. Meters. mm. 

1 12 Cast-iron      shell, 600.8 156 Shattered . 45 4  small  cracks  occurred. 

(4.72  in.) bursting  charge 

20.9  kilos  (46.07 
lbs.). 

(1,970  ft.) (1.77  in.) 

2 15 Cast-iron      shell. 418.4 133   do.... 

26 

No  cracks. 

(5.91  in.) bursting  charge 

45.3  kilos  (100.3 
lbs.). 

(1,372  ft.) (1.02  in.) 

3 15 

(5.91  in.) 

  do   514.7 

(1,688  ft.) 

156 
do .... 55 

(2.16  in.) 

A  crack  occurred  at 

each  point  of  impact 

of  preceding  rounds. 
Turret  slid  about  120 

mm.  (4.72  in.)  back. 

4 15 
Armor-pierc  i  ng 

.508.9 Shattered 60 Besides  the  point,  there 

(5.91  in.) shell  M/84.  burst- 

ing   charge    46 

kilos  (101.6  lbs.). 

(1.670  ft.) 
against 

sheet- i  r  o  n 

plate. 

in.) 

were  4  smaller  impres- 
sion^ from  fragments. 

A  crack  around  point 

of  impact  of  round  3. 
On  inside  of  turret  2 

cracks  back  of  impact 

of  point  of  projectile. 

Trials  of  a  100  millimeter  (3.94  inch)  Krupp  noncemented  plate,  held  at  Oarlskrona  June 
28  and  $9  and  July  2.  1900. 

a 
O u 

Caliber 
of  gun. 

Kind  and 
weight  of 

projectile. 

Striking 

velocity. 

•c
ut
  

ac
co
rd
- 

ii
li
i'
  

Ma
rr
e.
 

Effect  on 

projectile. 
Penetra- 

tion. Effect  on  plate. 

V 

P.  Ct 

• 

cm. Kilos. M. mm. 

1 12 21 
Id.s.s 106 

Fractured. 

23 

No  cracks. 

2 
(4.72  in.) 

12 
(46.30  lbs.) 

21 
(1, 341   ft.) 

467.  S m ....do   (0.90  in.) 

15 

Da 

3 12 21 

1  L,535  ft.) 

561.8 

(1,843  ft.) 

146 
do   

9  in.) 

A  round  crack.     Same  around 

point  of  impact  of  preceding 
round.    Back  bulge  with  two 

cracks  11    millimeters    1^0.43 

inch)  wide. 

4 15 (») 516.8 
165 Shattered. LB 

Eight  straight   cracks  around 

(5.91  in.) (1,690  ft.) 
(1.77  in.  i 

points  of  impact  of  rounds  l 
and     2.       Back    bulge    with 

cracks. 
5 12 21 

896.  1 
|  1.207  ft.i 

104 
Fractured. 11 

(0.43  in.) 

No  cracks:  no  back  bulge. 

1  Armor-piercing  shell  M  84,  bursting  charge  45.6  kilos  (100.52  pounds  |. 
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The  fifth  round  was  fired  for  the  purpose  of  ascertaining  in  how  far  a  hit  near  the 

seam  between  two  plates  would  bring  out  any  weakness,  and  whether  in  this  respect 

the  Bofors  turrets  cast  in  one  piece  show  superiority.  The  point  of  impact  was  there- 

fore fixed  as  near  the  edge  as  the  method  of  setting  up  the  plate  and  other  circum- 

stances permitted,  namely,  130  millimeters  (5.12  inches)  from  the  edge  of  the  plate — 
that  is  to  say,  as  regards  the  point  of  the  projectile.  From  the  circumference  of  the 

latter  it  was  only  70  millimeters  (2.76  inches)  to  the  edge.  In  order  to  get  the  shot 

so  near  the  edge,  the  frame  piece  supporting  the  plate  had  to  be  removed  and 

replaced  by  an  oak  beam,  into  which  a  notch  was  moreover  cut  for  the  projectile. 

The  plate  was  therefore  not  strongly  supported;  it  nevertheless  stood  the  test  remark- 
ably well.  This  becomes  especially  apparent  by  a  comparison  of  this  fifth  round  with 

the  last  round  fired  at  the  Bofors  trial  on  January  27, 1900.  The  percentage  of  the  two 

shots,  according  to  De  Marre's  formula,  is  practically  the  same — 104.6  in  one  case  and 
104  in  the  other.  But  as  far  as  the  resisting  power  is  concerned,  it  is  obvious  that 

the  Krupp  noncemented  plate  is  far  superior  to  the  Bofors  armor.  In  view  of  this 

fact  we  can  but  hope  that  Bofors  material  in  its  present  state  will  not  again  be  used 

as  armor  for  our  fighting  ships.  The  weight  and  consequently  the  thickness  of 
armor  is  limited,  and  it  is  therefore  absolutely  necessary  that  we  should  acquire  it 

where  the  most  effective  protection  can  be  had,  even  though  for  the  present  that  is 

unfortunately  abroad.  It  is  possible,  however,  and  even  probable,  that  Bofors,  or 

some  other  Swedish  works,  will,  by  applying  the  Krupp  process  to  home  material, 

in  time  attain  equally  good  results,  so  that  the  thinner  armor  at  least  can  be  furnished 
in  our  own  country. 

Trial  of  the  citadel  armor  for  battleships  A,  B,  and  C  at  Meppen,  May  29,  1900. 

The  dimensions  of  the  trial  plate,  a  Krupp  cemented,  or,  as  he  himself  calls  it,  a  face- 

hardened  nickel-steel  plate,  were  2  by  1.5  by  0.175  meters  (6.56  by  4.92  by  0.57  feet). 
It  was  secured  by  six  bolts  to  an  oak  backing  2  by  30  centimeters  (0.79  by  1.18 

inches).  The  projectiles  used  were  15-centimeter  (5.91  inches)  armor-piercing  shell 
M/88  of  Finspong  steel. 

<6 

a Caliber  of Weight  of 
Striking 

Lcc
ord

ing
 

Effect  on 
Penetra- 

i 

Effect  on  plate. 
c 

gun. projectile. 
velocity. 

^  o 
projectile. 

tion. 
c 

c u 
V 

0* 

Clll. Kilos. Meters. 
J',  rt. 

a/ in. 

1 15 45. 45 646.3 Ill Fractured 
105 No  cracks;  face  scaled  off  over 

l]  In.) (100.20  lbs.) (2,120  ft.) (4.13  in.) an  area  of  about  30  centime- 
ters (l  1.8  Inchs);  back  bulge, 

39  millimeters  |  L.53  Indies) 
high. 

2 15 
45. 4 

629. 3 
188   do  .... 

81 

Same  as  at  preceding  round; 

(100  lbs.) 
(2,064  Hi 

(8.19  in.) back  bulge,  24  millimeters  (94 
inch)  high. 

:$ 
16 15.  i 188 

  do   Diameter  of  surface  sealed  off, 
i1-  centimeters  (7.09  Inches) ; 
hack    bulge.  :>u  millimeters 
(1.18  Inches)  high. 
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Trial  of  Bl-centirneter  {8.27  inch)  turret  for  battleships  A,  B,  and  <\  at  Meppen,  July  P7, 
1900. 

Dimensions  of  trial  plate,  1.8  by  1.8  by  0.19  meters  (5.91  by  5.91  by  0.62  feet), 
curved  to  a  radius  of  1.75  meters  (5.74  feet )  and  secured  by  25  bolts  to  an  inner  skin 

12  millimeters  (0.47  inches)  thick.  The  projectiles,  made  for  that  purpose  at  Bofors, 

were  17  centimeters  (6.69  inches)  armor-piercing  steel  shell. 

a 
3 
C 

s- 
<** 

z 
u 

s 

Caliber 
of  gun. 

Weight  of 

projeetile. 

Striking 
velocity. 

3S 

—  ̂ 

■~ 

- - 

Effect  on 

projectile. 
Penetra- tion. 

Effect  on  plate. 

r/;/. 
Kilo.". 

Mett  /••-■. 

P.  ct. 
iiiiii. 

l 17 77 137 Fractured 45 No  cracks;  face  scaled  off  over 

(6.69  in.) (169.75  lbs.) 
(1,831  ft.  i 

(1.77  in.) 
an  crea  25  by  22  cm.  (9.84  by 

6  in.  i:  back  bulge.  23  mm. 

(0.91  in.). 
2 17 76.9 

(169.52  lbs.) 
567.2 

(1,828  ft.) 

136 do.... 

45 

same    as    at    round    1;    back 

bulge,  17  mm.  (0.67  in.). 

3 17 76.8 556.2 
136   do.... 50 Same    as    at     round    1;    back 

( 169.3  lbs.  i 
(1.825  ft.  i (1.97  in.) 

bulge.  20  mm.  (0.78  in.). 

IHAXiES   IN   AKMOK    PROTECTION. 

The  change  in  the  last  score  of  years  is  well  shown  by  the  designs 
of  British  battleships.  The  desire  has  been  to  increase  protection,  as 

much  as  other  necessities  would  permit,  by  increasing  the  length  of 

the  broadside  belt  and  widening  it.  AA'hile  at  the  same  time  improving 
the  protection  of  the  guns  and  gunners. 

Fifteen  years  ago  the  armor  protection  of  a  ship  consisted  of  a  short 

water-line  belt,  which  was  not  greater  in  length  than  one-third  or 
about  40  per  cent  of  the  total  length  of  the  ship,  while  the  main  guns 

were  protected  by  pear-shaped  barbettes,  the  secondary  armament 

having  only  shields  of  from  '2  to  3  inches  in  thicknesss.  It  will  thus 
be  seen  that  not  only  was  the  part  above  the  armored  citadel  in  the 

center  of  the  ship  unprotected,  but  also  the  ends  of  the  ship  before 
and  abaft  the  citadel. 

This  is  the  main  feature  of  the  protection  of  the  vessels  of  the 

1880-1885  date.  Then  the  main  belt  was  increased  in  length  to  »'».'• 
per  cent  and  in  thickness  to  IS  inches,  and  a  supplementary  armor  of 

5  inches  constructed  above  the  main  belt,  carrying  the  armor  to  the 

height  of  the  main  deck;  »'»  inch  casemates  also  inclosing  the  6-in. 
main-deck  guns,  and  (5  inch  shields  for  the  upper-deck  6-in.  guns. 
The  next  step,  upon  the  introduction  of  the  Harvey  armor  process, 

was  the  use  of  9  inch  armor  for  the  broadside  protection,  this  being 

found  equal  to  the  old  15  inch  compound  plate;  therefore  it  was 

found  to  be  possible  to  give  a  (.»  inch  broadside  armor  of  55  per  cent 
length  and  in  height  from  below  the  water  line  to  the  main  deck,  with 

the  t>  inch  supplemental  armor  above. 
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In  the  next  stage  the  side  armor  was  reduced  to  6  inches  and 
extended  in  reduced  thickness  to  2  inch  nickel  steel  to  the  bow,  on 

account  of  the  liabilit}^  of  the  bow  being  punctured  and  thus  destin- 

ing the  handiness  of  the  vessel,  and  also  for  the  purpose  of  strength- 
ening the  ram. 

Ln  the  latest  t}rpes  the  bow  armor  tapers  from  4  inches  to  2  inches, 
while  aft  there  is  1  inch  of  nickel  steel  over  the  shell  plating.  The 

7  inch  Krupp  cemented  steel  plate  has  taken  the  place  of  the  9  inch 

Harvey  plate. 

The  following  table,  published  in  part  in  Engineering ,  of  London, 

shows  this  evolution,  the  causes  being  due  to  the  improvement  in  the 

qualit}r  of  armor,  coupled  with  special  needs  regarding  displacement, 
draught,  radius  of  action,  etc.,  a  compromise  in  each  case  being  made: 

A  rmor  protection  of  British  battleships. 

Date. 

1881 

18X0 

18-J-2 
1895 

1899 

Ship. 

Inflexible  . . . 

Colling  wood 

Royal  Sovereign. 

Majestic   

Canopus   

1900     Duncan 

Thickness 
of  armor,  in 

inches. 

Weight  of 
armor,  in 

tons. 

16-24,  iron 

8-18,  com- 

pound.   do.... 

9,  Harvey. 

6,  Harvey. 

7,  Krupp.. 

2, 450 

1,780 

2,900 

2,790 

1,740 

2,000 

Dis- place- 

ment of vessel, 

in  tons. 

11,880 

9,500 

14, 150 

14, 900 

13,090 

14,000 

Per- 

centage 

of  ar- 

mor to 

dis- place- 

ment. 

20.8 

18.7 

20.5 

18.7 
13.3 
14.3 

Length 

of  ves- 
sel, in 

feet. 

320 
325 

380 

390 

390 

405 

Length of  belt, 

in  feet. 

110 

140 

248 

217 

198 

285 

Percent- 
age of length  of 

belt  to 

length  of 
vessel. 

34.3 

43 

65.2 
55.6 
50.7 

70.3 

Depth 
of  main 
armor. 

Ft.  in. 
15      8 
15      8 

15  1 

15  0 

14  0 

14  0 

The  Engineer  of  London  has  published  some  notes  and  observations 

on  the  armor  exhibit  at  the  Paris  Exposition,  some  extracts  from 
which  are  taken  to  show  the  kinds  and  varieties  of  armor  still  manu- 

factured for  different  purposes. 

The  displa}r  at  the  exposition  showed  the  massive  armor  rising  to 
the  possible  limit  of  thickness,  then  the  compound  armor,  and  after 
that  the  reduction  in  thickness  and  the  rehnement  and  hardening  of 

the  face  for  various  purposes. 

To  reduce  weight  and  increase  the  power  of  resistance  are  the  two 

great  aims  of  modern  makers  of  armor  plate 

All  the  progress  made  in  this  branch  of  metallurgy  during  the  last 

twenty  years  is  based  on  the  physical  character  of  the  steel,  and  the 
power  of  resistance  is  increased  by  various  alloys  and  methods  of 
production. 

The  following  different  typo  of  plates  were  exemplified  at  the 
exposition: 

/.   Extra  8oft  m-etal,  characterized  by  perfect  homogeneity  and  a 

higher  grade  of   ductility  than  that  of   puddled  iron,  possessing  at   the 

Mine  time  a  greater  power  of  resistance  In  perforation,  exceeding  that 
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of  iron  b}r  about  15  per  cent.  Such  metal,  on  account  of  its  high 
malleability,  is  to-day  exclusively  adopted  in  the  French  navy  in  the 
construction  of  armored  decks. 

<2.  Iron  plate*.— The  use  of  puddled  iron  for  protective  plates  has, 
as  before  remarked,  entirely  disappeared  in  naval  construction,  and  is 

only  used  to  a  limited  extent  in  land  fortresses,  but  the  use  of  wrought 

iron  for  this  purpose  has  survived  until  the  present.  Many  cupolas 

made  in  France  during  the  past  ten  years  for  foreign  governments, 

especially  in  Belgium  at  the  intrenched  camps  of  Namur  and  Liege;  in 

Roumania,  for  those  of  Bucharest;  in  Switzerland,  Denmark,  and  else- 

where are  fitted  with  wrought-iron  roofs  in  spite  of  the  fact  that  soft 
steel  had  given  far  better  results  than  the  iron.  There  is,  however, 

a  reason  for  this  adhesion  to  apparently  inferior  material.  In  the 

course  of  comparative  experiments  in  France  to  determine  the  relative 

values  of  iron  and  soft  steel  to  resist  the  effects  of  high  explosives,  it 

was  found  that  with  the  detonation  of  a  charge  of  melinite  in  contact 

with  soft  steel  and  iron  plates  the  damage  sustained  was  much  greater 

with  the  former  than  the  latter,  and  it  was  the  result  of  such  expe- 
rience that  decided  the  continued  use  of  the  iron  for  the  purposes 

named.  This  somewhat  contradictory  result  is  due  to  the  fibrous 
character  of  the  iron,  which  enables  it  to  resist  the  effect  of  sudden 

shocks  by  distributing  the  strain  over  a  larger  area  than  is  possible 

for  a  crystalline  structure.  With  cast  metal  having  a  homogeneity 

and  local  strength  much  greater  than  that  of  the  iron,  the  physical 

structure  is  not  able  to  distribute  the  effect  of  the  sudden  explosion, 

and  this  being  concentrated  in  its  intensity,  the  resulting  damage  is 

much  greater.  Probably  the  same  differences  would  not  exist  in  steel 

plates  containing  a  relatively  high  proportion  of  nickel,  which  appears 

to  give  a  fibrous  texture  and  thus  to  endow  the  plate  with  the  advan- 

tage of  greater  tenacity,  besides  the  perfect  homogeneity  character- 
istic of  the  steel. 

3.  Chilled  cast  iron.—  This  material  has  never  found  any  application 
in  the  armor  plating  of  ships;  on  the  other  hand,  it  has  been,  and  is, 

very  extensively  used  in  the  construction  of  land  defenses.  Reduc- 
tion of  weight  being  of  no  importance  for  such  work,  it  can  be 

employed  of  any  thickness  that  may  be  found  desirable,  while  compli- 
cated forms  can  be  obtained,  and  a  power  of  resistance  to  attack  that 

is  quite  remarkable.  On  account  of  these  characteristics  it  is  specially 
suitable  for  casemates,  the  fixed  walls  of  revolving  turrets,  etc.  The 

chilled  surface  obtained  by  the  process  of  manufacture  is  sufficiently 

hard  to  insure  the  breaking  up  of  cast-iron  projectiles  and  even  o\' 
chilled-iron  shells;  crucible  chrome-steel  shells,  however,  are  able  to 
break  up  the  hardened  surface,  and  with  the  introduction  of  this 

means  of  attack  the  chilled-iron  plate  has  lost  much  of  its  value  as  a 
method  of  defense.     In  the  circular  form  of  the  land  fort  an  additional 
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safety  was  obtained  from  the  fact  that  it  was  almost  impossible  for  a 

shot  to  strike  normally  to  the  plate,  and  the  ogival  head  of  the  pro- 

jectile glanced  off  after  plowing-  a  furrow  on  the  hardened  surface. 
This  advantage,  however,  is  now  lost  by  making  the  chrome-steel  pro- 

jectile cylindrical  and  flat-headed  instead  of  pointed.  With  such  an 
attack  the  hardest  plate  can  be  very  speedily  shattered.  For  this 

reason  it  appears  evident  that  the  chilled  cast-iron  plate  must  be 
abandoned  as  a  means  of  land  defense,  and  give  place  to  cast  steel 

possessing  higher  tenacity. 

j^.  Cast  st^el. — This  material,  which  is  now  finding  an  increased 

application  for  the  outer  works  of  armor-clad  land  forts,  is  also 
employed  for  the  roofs  of  cupolas  in  comparatively  thin  plates.  This 

metal  has  been  subjected  to  the  standard  tests  of  the  French  navy  for 

deck  armor  plates,  and  has  passed  through  these  tests  without  show- 
ing anv  cracks  or  tears.  These  trials  show  in  a  remarkable  wav  the 

improvements  that  have  been  made  in  the  manufacture  of  cast  steel  of 

that  special  quality  required  to  resist  such  tests  as  those  imposed, 

proving  that  the  metal  possesses  a  degree  of  tenacity  not  supposed 

possible  to  obtain. 

5.  Ship  armor. — Extra  soft  plates.  This  quality  of  steel  was  pro- 
duced after  a  long  and  costly  series  of  trials,  the  metal  possessing  a 

malleability  that  had  seemed  to  be  the  exclusive  characteristic  of 

puddled  iron.  The  results  obtained  led  the  French  navy  to  adopt  cast 

metal  for  armored  deck  plates;  and  all  the  armor-plate  manufacturers 
in  France  soon  arrived  at  the  satisfactory  production  of  such  plates. 

6.  Special  steel. — Chrome-nickel  alloys.  The  chief  interest  at  pres- 
ent is  centered  round  chrome-nickel  steel,  which,  under  the  name  of 

"special  steel,"  has  been  rapidly  substituted  for  all  other  mixtures, 
and  which,  in  addition  to  the  deck  plates,  was  met  with  in  almost  all 

the  plates  exhibited  at  the  exposition.  This  mixture  undoubtedly 
presents  certain  well  recognized  advantages,  which  induced  makers  to 

quickly  adopt  it,  in  spite  of  the  serious  difficulties  which  the  manufac- 
ture of  the  blooms  undoubtedly  presents.  The  beneficial  effect  of  the 

addition  in  diminishing  the  tendency  to  break  up  and  preventing  the 

formation  of  cracks  has  been  undoubtedly  proved  by  trials;  but,  in 

spite  of  this,  nickel  hardly  affected  the  power  to  resist  perforation. 

ll  seemed,  therefore,  expedient  to  endeavor  to  increase  this  power. 

The  makers  faced  this  question,  and  with  a  considerable  measure  of 
success,  by  the  use  of  chromium  in  combination  with  nickel.  They 

have  succeeded  on  these  lines  in  producing  a  special  steel,  possessing 
;i  resistance  considerably  in  excess  of  that  of  ordinary  steel  to  the 

extent  of  increasing  the  velocity  of  perforation  by  about  L2  per  cent 

and  presenting  an  altogether  remarkable  absence  of  fragility. 
On  the  other  hand,  the  manufacture  of  this  metal    IS  a  \vv\  delicate 

matter,  a-  previously  mentioned,  for  the  blooms  and  the  rough  billets 
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become  rapidly  covered  with  surface  crust,  which,  in  forging,  becomes 
furrowed,  and  the  surface  is  nothing  more  than  a  mass  of  wrinkles: 
for  this  reason  the  works  which  treat  this  metal  have  recourse  to 

special  processes  to  avoid  these  drawbacks.  A  plate  prepared  in  this 

way  for  Russia  showed  a  very  distinctly  marked  superiority  over 
nickel  steel. 

This  metal  is  used  by  the  French  navy  in  the  manufacture  of  plates 

which  can  not  be  made  of  cemented  steel,  the  process  of  tempering 
cemented  steel  plates  producing  deformations,  which  in  some  cases 

can  not  be  corrected.  Such  cases  are  found  in  thick  and  considerably 

bent  plates,  such  as  those  for  the  extreme  forward  part  of  an  armor 

belt,  or  in  relatively  thin  plates,  1  inch  or  less,  and  which  are  pecul- 
iarly liable  to  deformation. 

7.  Hardened  steel. — If  the  proportion  of  chromium  be  increased 
above  2  per  cent,  a  metal  is  produced  more  resisting  than  ordinary 

special  steel  and  yielding  a  velocity  of  perforation  considerably 

greater,  in  fact  surpassing  that  of  ordinary  steel  from  20  to  25  per 
cent.  This  hardened  steel  is  specially  used  in  the  preparation  of 

plates  for  gun  shields  with  a  thickness  of  from  lT3e  inches  to  4f  inches, 
for  the  protection  of  gun  crews  and  ammunition  supply,  and  for  the 

roofs  of  turrets.  Very  thin  shields  of  from  live  thirty-seconds  of  an 

inch  to  thirteen  sixty-fourths  of  an  inch  are  also  made  from  this 

metal  for  shelters  against  musketry.  Generally  these  plates  of  hard- 
ened steel  present  the  greatest  possible  rigidity  and  are  free  from  a 

tendency  to  break  up.  Projectiles  fired  against  them  generally 

rebound  without  producing  any  damage,  even  at  short  range.  Nickel 

gives  tenacity,  while  the  chromium  alone  adds  to  the  resistance. 

8.  ( \  inented  steel. — Cementation,  as  is  generally  known,  is  the  process 
which  is  adopted  at  the  present  time  in  the  works  producing  armor 

plates  to  increase  the  resistance  of  such  armor  by  means  of  surface 

hardening  sufficient  to  insure  the  breaking  up  of  the  projectiles  fired 

against  it,  though  the  latter  be  themselves  made  from  crucible  steel 

of  the  greatest  hardness.  It  has  been  stated  above  that  on  account  of 

the  difficulties  of  shaping  it,  it  was  practically  impossible  to  increase 

the  hardness  of  "'special  steer'  so  as  to  impart  increased  resistance, 
and  it  was  therefore  imperative  to  have  recourse  to  some  other  method. 

Cementation  offered  an  indirect  solution  of  the  problem  by  furnish- 
ing the  means  of  indefinitely  increasing  the  surface  hardness  of  the 

plates.  Whatever  may  be  said  to  the  contrary,  the  advantages  of 

cementation  are  such  that  this  process  i>  nowadays  adopted  in  all  the 

great  armor-plate  works. 

This  cemented  steel  is  a  special  metal,  the  surface  of  which  is  hard- 
ened by  a  cementing  process  at  a  high  temperature,  and  continued 

long  enough  to  penetrate  to  a  depth  of  about  an  inch.  The  cementa- 
tion process  is  followed  by  tempering  with  jets  of  cold  water  striking 



267 

on  the  prepared  surface.  This  imparts  great  hardness  to  the  cemented 
surface,  so  that  it  can  not  be  touched  by  a  cutting  tool.  A  plate  so 

prepared  may  break  up  a  hard  chrome-steel  shell.  As  the  plate,  apart 
from  its  cemented  surface,  is  of  relatively  soft  steel  with  a  slight 

dosage  of  chromium,  it  can  be  worked  almost  as  easily  as  the  special 

steel  as  long  as  it  is  not  tempered,  so  that  plates  of  maximum  thick- 
ness can  be  made  by  this  process,  while  the  thin  plates  are  made 

exclusively  from  hard  steel  with  a  larger  proportion  of  chromium. 

Such  cemented  plates  can  generally  be  depended  on  to  break  up 

chrome-steel  projectiles  when  these  latter  are  not  fired  with  a  velocity 
sufficient  to  traverse  the  cemented  surface  without  themselves  break- 

ing up,  and  it  may  be  estimated  that  this  metal  possesses  a  velocity 
of  perforation  more  than  50  per  cent  greater  than  that  of  ordinary 
sceel. 

This  high  power  of  resistance,  however,  is  considerably  reduced 

when  the  attacking  projectile  is  "capped,"  which  often  enables  it  to 
penetrate  the  cemented  surface  without  breaking,  and  in  such  a  case 

the  velocity  of  perforation  must  be  taken  at  from  35  to  40  per  cent, 

instead  of  50  per  cent,  when  compared  with  ordinary  steel.  Wherever 

possible,  cemented  steel  is  used  for  the  thickest  armor  plates. 

The  original  cementation  process  applied  to  armor  plates  is  due  to 

Harvey,  and  his  process  is,  for  the  most  part,  followed  by  manufac- 
turers. At  some  works,  however,  modifications  have  been  introduced 

with  a  view  to  increasing  the  resisting  power  of  the  plates.  Thus, 

Creusot  has  adopted  a  gas  process,  and  Krupp  has  made  important 
changes  that  have  largely  increased  the  tenacity  of  the  plates.  The 

Italian  works  of  Terni  have  adopted  a  process  securing  similar  advan- 
tages. 

MANIPULATION  OF  ARMOR  PLATES. 

The  following  is  one  of  the  processes  for  manipulating  armor. 

Stahlund Eisen  publishes  the  following  interesting  description  of  the 

softening  of  armor  plate  by  Dr.  Hans  Goldschmidt's  "Alumino- 

thermic"  process,  now  being  used  abroad. 

The  softening  of  armor  plate  in  places  has  been  successfully  accomplished  by 

means  of  the  above-named  process  in  the  following  manner: 

When  it  is  desired  to  soften  only  a  small  spot  for  entering  a  holt,  a  square  5  by  5 
Centimeters  (2  by  2  inches)  is  laid  off  with  bricks  or  preferably  with  a  tin  mold. 

This  mold  is  held  together  by  wire.  The  seams  are  carefully  stopped  up  with  mold- 

ing Sand.      The  mold  itself  should  be  about   10  centimeters  (4  inches)  high. 

When  a  large  edge  of  a  plate  is  to  be  softened  at  one  time,  the  mold  may  be  lower, 

so  that  a  comparatively  smaller  quantity  of  the  beating  mass  will  be  required.     If 

the  plate  stand-  upright  and    it    is  desired   to  heat  a  vertical  edge,  the  mold    must,  of 
course,  be  constructed  accordingly.    This  does  not  offer  any  special  difficulty,  but 

cart- should  be  taken  to  construct  the  mold    in  a  substantial    manner  and   to  support 
it  well,  SO  that  no  \>u  -aks  may  occur.       I  n  to  this  mold  is  poured,  from  a  crucible  of  suit  - 
able  size  especially  manufactured  for  this  process,  the  heating  substance  designated 
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as  thermite,  heated  to  a  temperature  of  3,000°  C.  (6,782°  F.).  At  the  expiration  of 
about  half  an  hour  the  mold  is  removed  and  the  thermite  knocked  off.  It  comes  off 

easily  and  smoothly,  without  in  the  least  injuring  the  plate.  The  particular  part  of 

the  plate  has  by  this  time  become  sufficiently  soft  to  enable  a  drill  to  enter  it  with- 
out breaking  or  being  dulled. 

It  is  not  practicable  to  pour  the  thermite  directly  into  the  mold  and  then  ignite  it, 

because  the  metal  formed  by  the  reaction  would  in  that  case  adhere  to  the  plate. 

But  if  the  liquid  mass  is  poured  from  a  crucible,  as  indicated,  there  forms  between 

the  armor  plate  and  the  metal  separating  from  the  thermite  a  very  thin  protective 

layer  of  aluminum-oxide  (corundum),  which  renders  it  possible  to  remove  the  heat- 
ing mass  without  any  difficulty. 

As  compared  with  the  method  previously  employed,  the  new  process  has  the  great 

advantage  of  being  easy,  safe,  and  quick.  By  this  process  it  becomes  possible  to 

soften  at  the  same  time  a  whole  edge  of  an  armor  plate,  while  with  the  oxyhydrogen 

blowpipe  method  each  particular  spot  has  to  be  softened  gradually,  and  the  source 

of  heat  must  be  applied  many  times,  as  the  drill  advances  only  a  few  millimeters  at 
a  time.  With  the  Goldschmidt  process  the  whole  thickness  of  the  hardened  face 

can  be  softened  simultaneously. 

ALUMINUM  THERMITE. 

Engim <  ri/ng,  of  London,  states  that  the  composition  is  a  mixture 
of  powdered  aluminum  and  iron  oxide,  kept  in  soldered  boxes. 

The  mixture  is  perfectly  harmless,  and  molten  iron  can  be  poured 

into  it  without  starting  any  reaction.  If,  however,  a  primer,  consist- 

ing of  powdered  aluminum  and  some  peroxide,  is  applied,  the  reduc- 
tion commences  at  once.  Welding  is  performed  by  this  process  also. 

To  show  the  intense  heat  produced,  a  little  of  the  ignition  powder  is 

dropped  into  a  crucible  and  lighted  with  a  common  fuse.  It  flares 

up,  and  when  thermite  is  gradually  added  the  whole  mass  begins  to 
boil.  In  a  minute  or  less  the  fused  alumina  which  floats  on  top  may 

be  poured  off  and  then  the  molten  iron  made  to  follow.  Pouring  this 

into  a  bottomless  crucible  placed  on  a  one-half  inch  iron  plate,  the 
reduced  iron  bores  a  hole  quickly  through  the  plate.  The  aluminum 

employed  is  the  commercial  aluminum  of  American  and  other  works, 

of  98  per  cent  and  more. 



Section  VI. 

EXPLOSIVES. 

In  the  past  few  years  all  the  great  powers  have  begun  to  abandon 

the  nitroglycerine  smokeless  powders,  on  account  of  their  destructive 
effect  on  the  bores  of  modern  rifles,  and  all  are  tending  to  some  form 

of  nitrocellulose  powders. 

At  the  present  time  the  powders  used  by  the  several  governments 
are  as  follows: 

German}^  uses  the  nitrocellulose  in  all  guns  except  field-pieces  and 
mortars. 

France  and  Russia  use  nitrocellulose  entirely. 

England  and  Austria  use  cordite,  and  Italy  and  Norway  use  balistite. 

There  are  two  varieties  of  smokeless  powder  either  nitroglycerine 
or  nitrocellulose  in  some  form  or  other. 

(Some  of  the  views  contained  in  the  following  notes  are  from  the 

lecture  by  Lieutenant  Dawson,  of  Vickers,  Sons  &  Maxim,  delivered 

before  the  Society  of  Arts.) 

The  importance  of  this  subject  of  smokeless  powders  can  not  be 

overestimated,  the  introduction  of  this  powder  having  entirely  altered 
the  conditions  of  modern  warfare,  and  it  has  done  most  to  render 

obsolete  artillery  weapons  useless  and  dangerous  to  the  nation  which 

docs  not  keep  pace  with  the  developments  of  modern  artillery 
enterprise. 

The  initiation  of  modern  explosives  has  made  it  possible  to  more 

than  double  the  energies  of  guns  as  compared  with  the  days  of 

black  powder,  bringing  into  the  arena  of  practical  warfare  long  range 

fighting  by  land  and  sea,  such  fighting  being  rendered  accurate  by  the 

Use  of  telescopic  sights,  range-finders,  etc.  It  has  also  rendered  a  very 
gnat  rate  of  fire  possible  owing  to  the  smokelessness  of  the  powder, 

the  object  fired  at  being  practically  visible  at  all  times.  Furthermore, 
there  is  practically  no  residue  left  in  the  gun.  Therefore,  as  soon  as 

one  cartridge  is  fired  another  can  be  put  in  without  the  elaborate 

pponging,  etc.  required  with  the  old  powders.  This  also  facilitates 
considerably  a  rapid  rate  of  lire.  These  two  advantages  of  higher 

energies  and  more  rapid  rate  of  fire  arc  due  to  the  introduction  of 

smokeless   powder.      In    held   operations,  even   more  than  at    sea,   the 
strategical  advantages  of  smokeless  powder  are  obvious. 

L'(,!l 
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In  the  days  of  black  powder  the  velocities  were  limited  to  about 

1,600  foot-seconds,  owing  principally  to  the  rapid  rate  of  burning  of 
the  powder. 

The  modern  propelling  powders,  such  as  the  various  forms  of  nitro- 
cellulose and  nitroglycerine,  are  much  slower  burning,  and  thus  longer 

guns  can  be  utilized,  in  which  a  greater  number  of  expansions  of  the 
gas  are  obtained,  thereby  increasing  the  velocity  to  a  very  much 
greater  extent. 

There  seems  to  be  no  difference  of  opinion  at  present  as  to  the  type 
of  powder  for  use  as  a  propellant,  nitrocellulose  being  preferred  by 
all  powers.  The  nitroglycerine  product  has  served  its  day,  but  owing 
to  the  great  erosive  effect  of  the  guns  a  substitute  had  to  be  found. 
The  generally  accepted  substitute  is  nitrocellulose.  Nitrocellulose 

powder  has  the  great  advantage  of  being  capable  of  producing  in  mod- 
ern artillery  the  highest  possible  ballistic  effect  with  the  least  amount 

of  wear  on-  the  gun. 

The  heat  produced  is  the  principal  factor  in  causing  erosion — that  is, 
erosion  is  proportional  to  the  amount  of  heat  developed — and  it  increases 
enormously  in  percentage  upon  a  small  comparative  increase  in  the 
proportion  of  nitroglycerine. 

What  is  desired  in  a  smokeless  powder  is  a  large  gas- volume  factor 
with  a  low  heat  factor.  An  increase  of  the  force  by  the  addition  of 

nitroglycerine  unduly  increases  the  heat  factor  at  the  expense  of  the 

gas  factor. 
A  small  quantity  of  nitroglycerine  seems  to  be  a  good  ingredient 

in  powder  with  gun  cotton,  as  it  makes  the  powder  work  much  better 
in  the  soft  state  and  gives  it  better  consistency  in  the  dried  state. 

Nitroglycerine  is  also  desirable  in  combination  with  low-grade  gun 
cottons. 

The  temperature  of  the  explosion  of  cordite  is  practically  double 
that  of  nitrocellulose  powders,  which  has  a  direct  bearing  upon  the 
life  of  the  gun,  for  with  so  high  a  temperature  of  explosion  as  cordite, 
far  exceeding  the  melting  point  of  steel,  the  gun  can  not  last  many 
rounds,  especially  if  large  charges  are  used  developing  heavy  volumes 
of  gas.  Now,  in  order  to  obtain  high  ballistics,  it  is  very  necessary  to 
develop  very  large  quantities  of  gas.  with  the  view  of  keeping  the 
volumes  of  expansion  of  the  gas  at  the  higher  pressures  as  long  as 
possible  and  continuing  these  pressures  to  the  muzzle  of  the  gun.  If 
cordite  is  used,  having  this  very  high  temperature  of  explosion.  th< 
volumes  of  gas  at  the  high  pressure  must  of  necessity  seriously  affect 
the  bore  of  the  gun,  especially  at  the  commencement  of  the  rifling.  The 
nature  of  the  wear  of  the  bore  with  cordite  is  also  very  serious,  taking 
the  form,  as  it  does  at  the  commencement  of  erosion,  of  very  thin,  tine 

lines,  which  develop  as  the  rounds  are  continued,  completely  washing 
away  the  surface  and  quite  abnormally  enlarging  the  rear  of  the  gun 
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where  the  shot  is  rammed  home.  This,  after  a  few  rounds,  allows  the 

shot  to  be  overrammed,  increasing  the  volume  of  the  chamber,  which, 

in  its  turn,  diminishes  the  pressure,  reducing  the  energy  of  the  gun 

and  varying  the  velocities,  and,  therefore,  the  range  accuracy,  and,  in 

fact,  all  the  points  which  are  absolutely  essential  to  the  gunner.  Fur- 

thermore, the  wear  of  the  bore  of  the  gun  prevents  the  proper  center- 
ing of  the  projectile  at  starting,  causing  it  in  many  cases  to  gyrate 

when  it  comes  under  the  influence  of  the  rifling. 

The  use  of  nitroglycerine  powders  entails  a  loss  of  energ}^  of  about 
34  per  cent  after  about  200  rounds  have  been  fired,  owing  to  the 

development  of  erosive  effects,  so  that  no  higher  velocities  than  about 

2,500  feet  can  be  obtained  for  any  reasonable  number  of  rounds, 

whereas  with  nitrocellulose  powders  velocities  up  to  and  exceeding 

3,000  feet  can  be  easily  obtained.  As  an  example  of  the  small  erosion 

of  guns  when  using  a  nitrocellulose  powder,  a  Krupp  6-in.  gun  in 
which,  after  some  534  rounds  had  been  fired,  76  of  which  were  fired 

with  prismatic  powder  and  ballistite,  the  dimensions  of  the  gun  came 

within  the  accepted  limits  of  a  new  gun.  The  velocities,  however,  in 

this  test  were  not  very  high,  being  2,300  foot-seconds. 
The  keeping  quality  of  nitrocellulose  is  very  good.  Results  of  these 

powders  which  have  been  stored  in  the  hottest  climates  show  both  bal- 
listically  and  chemically  the  best  results.  Some  of  the  German 

makers  have  had  this  powder  under  various  heat  tests  for  many  }^ears, 
and  they  say  that  nitrocellulose  powders,  if  properly  made,  are  to  be 

relied  upon  not  to  deteriorate  any  more  than  cordite  and  other  nitro- 
glycerine products  when  subjected  to  variable  climatic  influences. 

Nitrocellulose  gives  higher  ballistic  effects  than  cordite  at  normal 

temperatures  and  enables  increasing  the  range  of  initial  velocities. 

The  question  of  initial  velocity  is  very  important,  as  with  this  element 

increased  comes  greater  energy,  greater  penetration  of  armor,  and 

greater  flatness  of  trajectory. 

As  stated  in  General  Information  Series,  No.  XIX,  the  British  Gov- 
ernment has  appointed  a  committee  of  experts  to  examine  and  report 

upon  a  new  explosive  agent  to  replace  cordite.  This  committee  has 

a-  yet  made  no  recommendation,  but  it  is  reported  that  they  will 
adopt  a  pure  nitrocellulose  powder  in  cords  for  small  arms  and  in 

tubes  for  artillery,  probably  of  the  Kottweil  kind. 

Cordite  and  its  kindred  smokeless  powders  proved  to  he  an  excellent 
article  with  the  one  exception  of  its  high  temperature  of  combustion, 

causing  great  erosion  of  the  bores  of  guns.  It  is  a  really  smokeless 

powder,  is  stable  in  all  climates  and  temperatures. 
The  adoption  of  cordite  as  the  accepted  smokeless  powder  by  the 

British  Government  was  noted  In  General  Information  Series  No.  XV, 

when    the    process   of   manufact  me  was   also  described.      This   powder 

has  been  extensively  used  in  Europe,  and  is  admirable  in  man)  respects. 
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It  is  said  to  have  such  a  high  percentage  of  nitroglycerine,  58,  as  to 
be  deleterious  to  the  bores  of  guns;  besides  this  it  has  37  per  cent  of 

gun  cotton,  and  5  per  cent  of  vaseline.  This  compound  remains  uni- 
form in  all  climates,  is  safe,  and  can  be  depended  upon  for  uniform 

results,  and  it  is  really  smokeless.  The  large  percentage  of  oxygen  in 

nitroglycerine  turns  all  the  carbon  into  gas.  Nitroglycerine  is  also  a 

preservative.  Most  nitrocellulose  powders  consist  of  gun  cotton,  with 

or  without  an  admixture  of  nitrates.  These  are  gelatinized  by  means  of 

a  solvent  and  then  cut  up  into  cubes,  etc.  They  are  forms  of  gun  cot- 
ton toned  down  by  gelatinization.  In  Russia  they  use  a  nitrocellulose 

powder  known  as  pyrocollodion,  which  seems  to  be  giving  satisfaction. 

This  is  a  gun  cotton  manufactured  in  some  special  way. 

Cordite  is  the  product  of  gun  cotton  dissolved  in  nitroglycerine. 
Gun  cotton  is  also  dissolved  in  acetic  ether,  alcoholic  ether,  or  the 

like.  Dissolving  or  gelatinizing  gun  cotton  or  soluble  nitrocotton  by 

the  use  of  liquid  solvents,  such  as  acetic  ether  and  acetone  for  the 
former  and  mixtures  of  ether  and  alcohol  for  the  latter,  by  which 

process  the  fibrous  character  of  the  original  substance  is  more  or  Less 

destroyed  and  a  horny  material  produced  of  a  slower  rate  of  combus- 
tion, the  reduction  being  due  to  the  change  in  physical  condition. 

The  above  product  is  rolled  into  sheets  or  pressed  through  suitable 

dies  into  wires,  rods,  or  tubes,  which  are  then  cut  up  into  suitable 

lengths  for  charges. 

The  German  powder  contained  equal  parts  of  nitroglycerine  and 

gun  cotton,  but  the  percentage  of  nitroglycerine  has  been  progres- 
sively reduced  in  order  to  lower  the  temperature  of  combustion  of 

the  powder.  Up  to  quite  recently  the  reduction  was  from  40  to  25 
per  cent  of  nitroglycerine,  while  cordite  has  57  per  cent.  Lowering 

the  temperature  of  combustion  is  sometimes  effected  by  adding  baryta 

saltpeter  in  small  quantities  to  the  nitroglycerine  powder.  This  adds, 
however,  a  little  smoke  effect. 

Other  inventions  have  been  brought  out  having  for  their  object  the 

lowering  of  this  temperature  of  combustion  of  cordite  and  so  reduc- 
ing the  erosion  on  the  gun. 

CASUALTIES. 

In  the  latter  part  of  April,  just  passed,  a  disastrous  explosion  occurred 
at  the  electro-chemical  works  near  Griesheim.  in  the  vicinity  of 

Frankfort-on-the-Main,  where  smokeless  powder  is  manufactured. 

The  factory  and  machinery  were  destroyed,  and  there  was  a  large 
loss  of  life.  The  trouble  is  said  to  have  originated  in  a  small  tire 

which  ignited  several  receptacles  of  picric  acid,  exploding  them,  then 

exploding  several  large  vats  of  chemicals,  then  spreading  to  the  large 

quantity  of  barreled  smokeless  powder,  blowing  up  them  and  the 

boilers.     The  funics  and  masses  of  burning  chemicals  made  it  impossi- 
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ble  for  anyone  to  remain  in  the  vicinity  until  the  entire  plant  and 

building's  had  been  destroyed. 
Several  other  more  or  less  disastrous  explosions  have  occurred  dur- 

ing the  past  year,  some  of  which  have  been  traced  to  carelessness  in 
manipulation,  others  to  want  of  purity  of  the  ingredients.  Great  care 

is  used  in  the  modern  powder-making  manufactories,  in  consequence 
of  which  accidents  are  fewer  than  in  the  past.  Modern  plants  are  so 
arranged  that  an  explosion  in  one  building  will  not  affect  other  parts 
of  the  plant,  and  the  number  of  persons  likely  to  be  involved  in  such 
an  accident  is  made  as  small  as  possible. 

In  connection  with  the  Griesheim  explosion  the  Berlmer  Lokal 
Ameiger  comments  as  follows  upon  the  dangers  of  the  manufacture  of 
picric  acid: 

THE   DANGERS   OF   PICRIC  ACID. 

The  terrible  catastrophe  which  recently  destroyed  the  Chemical  Works  Griesheim- 
Elektron,  near  Frankfort-on-the-Main,  calls  our  attention  to  one  of  the  most  power- 

ful explosives  known,  picric  acid.  *  *  *  In  its  pure  state  picric  acid  appears  in 
the  shape  of  crystals — long,  flat,  shining  needles,  yellow  in  color  and  of  extremely 
bitter  taste.  These  crystals  may  be  heated,  apparently  without  danger,  and  melt  at 

122.5°  Celsius  (252.5°  F. ),  that  is,  a  little  above  the  boiling  point  of  water.  With 
proper  care  the  heating  may  be  carried  to  an  even  higher  point;  but  if  the  melted 

picric  acid  is  heated  suddenly  it  detonates.  For  a  long  time  its  manufacture  was  con- 
sidered to  be  free  from  danger,  as  it  was  believed  that,  by  using  the  necessary  precau- 

tion, the  dangerous  elements  lurking  in  this  acid  could  be  controlled.  This  was  a 

fatal  mistake,  and  had  to  be  paid  for  with  human  lives.  *  *  *  Even  by  mixing 
picric  acid  with  lead  ocher,  lead  nitrate,  strontium  nitrate,  etc.,  powerful  detona- 

tions may  be  produced.  When  ignited,  picric  acid  burns  quite  harmlessly,  with  a 
deep  black  flame  producing  much  soot,  without  exploding.  In  burning  it  generates 
fumes  which  have  that  peculiar  bitter  taste  noticed  in  the  crystals,  for  which  reason 

this  acid,  which  has  been  known  for  over  a  hundred  years,  was  formerly  called  Wel- 

ter's bitters  or  indigo  bitters.  The  effect  is  a  very  different  one  when  it  is  ignited 
suddenly  and  by  some  powerful  agent,  as,  for  instance,  in  fuse  devices  for  military 
purposes,  or  when  those  fine  crystal  needles,  so  harmless  in  appearance,  are  inclosed 
in  vessels  and  then  ignited.  It  then  explodes  almost  exactly  like  gunpowder,  except 
that  the  detonation  is  not  so  loud.  In  a  compressed  or  melted  state  it  exceeds  in 
violence  the  most  powerful  explosives.  Owing  to  its  explosive  power  picric  acid, 
when  inclosed  in  projectiles,  is  one  of  the  most  effective  substances  for  bursting 
shells;  but  at  the  same  time  it  is  dangerous  for  the  men  who  have  to  handle  the 
ihell. 

In  L886,  FJoulanger,  the  famous  French  general,  asked  the  Parliament  of  his  coun- 
try for  an  appropriation  of  50,000,000  francs  for  the  introduction  of  a  new  and 

wonderful  projectile  of  previously  unattained  destructive  effect,  which  he  called 
melinite  shell.  In  order  to  win  the  Parliament  for  his  plans,  he  invited  the  budget 
Committee  to  a  war  game,  at  which  tiring  trials  were  held  with  the  new  shell  against 
Fort  Mahnaison,  near  Paris.  The  result  was  that  the  sum  asked  for  was  voted,  and 

all  the  fortifications  on  the  eastern  boundary  were  equipped  with  the  new  projectiles. 
This  melinite  was  uothing  other  than  this  same  picric  acid,  which  recently  caused 
such  destruction  at  Griesheim,  excepl  that  it  was  mixed  with  gun  cotton  dissolved 
in  ether.      Some    time    later   appeared    the  in  \  entor,  Turpin,    who,  sustained    by  the 

claimed  to  have  Invented  a  bursting  shell  which,  al  a  distance  of  several 

kilometers,  could  at  one  blow  clear  the  field  of  the  enemy,     '  *    Turpin  demon- 
L252— 01 —  L8 
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strated  that  pure  picric  acid,  when  in  the  melted  state,  is  a  more  powerful  explosive 

than  the  mixture  known  as  melinite.  In  that  state  it  is  in  fact  far  superior  to  the 

most  powerful  dynamite  or  gun-cotton  preparation.  It  may,  therefore,  be  assumed 
that  the  present  melinite  consists  of  melted  picric  acid  alone,  and  is  more  or  less 

identical  with  lyddite,  manufactured  for  the  English  army  at  Lyd,  England. 

Although  melinite  was  at  first  enveloped  in  that  veil  of  secrecy  with  which,  for 

obvious  reasons,  anything  new  in  the  military  arts  is  surrounded,  other  nations  also — 

England  and  Germany,  for  instance — possess  the  secret  of  its  manufacture.  If  I  am 
not  mistaken,  Wille  states  that  the  melinite  of  the  German  army  is  known  under  the 

name  of  "  Granatf ullung  c/88"  (shell  filling  type,  '88.) 
Phenol,  from  which  picric  acid  is  won,  is  commonly  known  as  carbolic  acid,  the 

well-known  antiseptic  and  disinfectant. 

The  Rivhta  di  Artiglieria  e  Genio  publishes  the  following  notes. 

POWDERS  ISED  BY  DIFFERENT  NATIONS. 

It  is  at  present  the  general  opinion  that  each  type  of  firearm  requires  a  special 

powder  in  order  to  attain  its  object.  Thus  there  are  in  existence  many  different 

kinds  of  powder,  which,  however,  from  the  standpoint  of  their  composition,  may  be 
restricted  to  a  few  classes. 

Two  kinds  of  smokeless  powder  are  used: 

(a)   Nitrocellulose  powder  without  nitroglycerine. 

(/>)  Nitrocellulose  powder  with  more  or  less  nitroglycerine. 

In  order  to  distinguish  these  two  kinds  of  powder  more  easily  we  will  call  the 

former  gun-cotton  powder  and  the  latter  nitroglycerine  powder,  the  latter  being  a 

gun-cotton  powder  with  an  admixture  of  nitroglycerine.  To  the  first  group  belongs 
also  pyroxiline. 

Nitroglycerine  powder  is  used  for  small  arms  only  in  the  following  countries.' 
1.  Italy,  which  uses  ballistite  and  recently  also  solenite. 

2.  England,  which  uses  the  famous  cordite. 

3.  Norway,  which  has  adopted  the  Italian  ballistite. 

All  other  countries,  with  the  exception  of  Greece  and  Portugal,  which  are  still 

using  black  powder,  use  gun-cotton  powder,  mostly  in  the  shape  of  Hakes. 
In  the  following  table  we  enumerate  the  principal  countries,  their  service  powder, 

and  the  maximum  gas  pressure  observed  in  their  respective  types  of  small  arms. 

The  pressures  have  been  computed  by  taking  the  average  of  the  results  given  by 

Maresch-Maudry  (third  edition),  Wuich,  Maudry  (fourth  edition),  Dr.  GuentluT. 
and  Bornequo. 

Country  and  cali- 
ber. 

Name  of 

powder. 
Shape. Where  manufac- tured. 

Maximum 

gas 

pressure. 

Initial velocity. Muzzle 
energy. 

Millimeters. 

Germany,  7.9   

Argentina,  7.65  — 

Belgium,  T.ti")   
Denmark  8 

Gun  cotton  . 

  do   

  do   

do   

Flakes   

  do   

  do   

.do   

Government    facto- 
ries and    United 

Powder  Factories. 

Kdln-Kottweil.     * 

Kottwe."  (Germany) 

Wetteren  (Belgium) 

  do    

Atmos- 
pheres. 3. '200 

6,000 
2,900 

2,  900 

2.  BOO 

2, 970 

MeU  rs. 
640 

680-670 
600 630 

610 

680 

Metric  kil- ograms. 

312 

England,  7.7   

France,  8 

Nitroglycer- 
ine. 

Gun  cotton, 

B.  K. (old) 

Strands   
Governmenl     and 

private  factories. 
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Country  and  cali- 
ber. 

Name  of 

powder. 

Shape. Where  manufac- tured. 
Maximum 

gas 

pressur
e. 

Initial velocity. 
Muzzle 
energy. 

Millimeters. 
Atmos- 
pheres. 

Meters. 

Metric  kil- 
ograms. Austria,  S   Gun  cotton, 

M.  92. 

Disks   Government     and 

private  factories. 3,000 

620 
310 

Russia.  7.62   Gun  cotton 

pyroxi- line. 

Flakes   Ochta  and  Scioska. . 

2,  900 

635 281 

.Switzerland.  7..">  . .. 
Gun  cotton. 

White    cyl- 
inders. 

Governmen  t     f  a  c  - 

tory,  Worblaufen. 2,  GOO 

620 
270.  6 

Turkey,  7.65   Gun  cotton, 

M.  88/91. 

Flakes   United  Powder  Fac- 

tories, Koln-Rott- 
weil. 

3,000 
652 

299. 3 

United  State's.  7.62 . Gun  cotton, 

91/93. 

  do   

3,300 

610 
270.5 

Brazil,  7   Gun  cotton  .   do   Rottweil   
3, 000-3, 300 

3,400 

3,000 

710 287.9 

Chile,  7     do     do   Troisdorf   710 

710 

287.9 

Colombia,  7    Gun  cotton, 

91/93. 

  do   Rottweil   287. 9 

Mexico,  7     do   .do   do   
3, 000-3,  300 

3, 000-3,  300 

710 
287.9 

Bervia,  7     do     do     do   710 
287.9 

Transvaal.  7     do     do     do   3, 000-3, 300 710 
287.9 

Uruguay,  7   Gun  cotton  .   do     do    3,000-3,300 
710 

287. 9 

Italy,  0.5   Nitroglycer- 

ine,ballis- 

Grains   Avigliani  and  Fon-    4, 000  about. 
tana  Liri. 710 

259. 7 

tite.solen- 
ite. 

Gun  cotton  . 

Nitroglycer- 

ine, ballis- 

Flakes   
do 

Troisdorf   

3,700 

730 

730 

•'7:;.  2 

Norway 

3,000 

274.  6 

tite. 

Roumania,  6.5   Gun  cotton   do   Troisdorf  and  Gov- 
ernment factories. 4,  200 

740 

2SS.  4 

do 
Troisdorf  and  home 

factories. 3,000 
730 274  6 

.... 

Spain,  7   (rllll  cotton,   do   Rottweil   

3,t)00-3,300 

710 
287.  9 

9193. 

For  guns,  a  list  like  the  foregoing  can  not  be  given,  because  each  country  has  a 
number  of  guns  of  different  types. 

In  Germany,  France,  Russia,  and  tiie  United  States  pure  gun-cotton  powder  is 
used  almost  exclusively  for  the  modern  types  of  guns,  with  a  few  exceptions,  as,  for 
instance,  for  German  howitzers  and  mortars. 

In  England,  Italy,  and  Austria,  on  the  other  hand,  only  nitroglycerine  powder  is 

used  lor  ordnance,  although  in  England  extensive  experiments  have  been  made  with 

gun-cotton  powder,  which  have  given  good  results 
Brazil  is  about  to  build  a  factory  lor  smokeless  powder,  and  has  invited  competi- 

tor-- to  submit  results  of  tests  made  with  pure  gun  cotton,  and  with  gun  cotton  mixed 
with    nitroglycerine  (up    to  20    per   Cent).       It   WOUld   therefore  seem    as  though    that 

Country  had  not  yet  decided  in  favor  of  eit her  kind  of  powder. 

In  Japan  the  tendency  is  at  presenl  to  give  preference  to  nitrocellulose. 

Turkey  purchased  i,,  March,  L900,  200, (too  kilograms  (573,200  pounds)  of  Rottweil 

smokeie-  powder.  It  appears  that  in  future  this  countfy  intends  to  manufacture  its 

own  powder.     (Sultan'.-  decree  of  Angusl  20,  L900.) 
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Below  we  give  the  different  kinds  of  powder  used  for  the  guns  of  the  great  powers 
of  Europe. 

1.  Austria. 

(1)2  mm.  (0.08  in.)  powder  M/93  for  field,  mountain,  siege,  and  for- 
tress guns    Nitroglycerine 

(2)  Powder  in  fine  and  coarse  grains,  prismatic  powder,  and  powder 

in  cubes  for  old  type  31  and  28-mm.  (1.22  and  1.1-in.)  guns   Nitroglycerine 

2.  England. 

(1)  Cordite.,  new,  for  all  rapid-fire  and  breech-loading  guns    Nitroglycerine 
(2)  Cordite,  old    Niton  ►glycerine 
( 3 )  Schultze  powder  ( being  tested )    Nitrocellulose 

(4)  "  B.  E.  C."  powder  (being  tested)    Nitrocellulose 

3.  France. 

(1)  Powder  in  flakes  for  field,  fortress,  siege,  coast,  and  naval  guns. 

(2)  Pyro-collodion  powder     NitrocelluL  ee 

(3)  New  "B.N."  smokeless  powder    Nitrocellulose 
(4)  Different  kinds  of  powder,  in  grains,  for  guns  of  old  type:  also 

some  kinds  of  brown,  prismatic,  and  other  powder  for  large 

naval  guns. 

4.  Germany. 

(1)  Gunpowder,  1896,  for  guns  M/96. 

(2)  Gunpowder  in  flakes  for  field  pieces  M  73  and  12-cm.   (4.75-in.) 
guns    Nitrocellul<  «e 

(3)  Powder  in  large  flakes  for  15-cm.  (6-in.)  long  guns,  15  and  21-cni. 

(6  and  8.25-in. )  built-up  guns  (Ringkanonen),  and  21-cm.  jacket 
guns  (Mantelkanonen)     Nitrocellulose 

(4)  Powder  in  cubes  for  field  howitzers  and  mortars     Nitroglycerine 

5.  Italy. 

(1)  Ballistite  for  4.2-cm.  (1.65-in.)  rapid-fire  and  all  breech-loading 
guns    Nitroglycerine 

(2)  Swedish  apirite,  being  tested  for  the  purpose  of  superseding  dyna- 
mite     Nitroglycerine 

(3)  Different  kinds  of  black,  brown,  prismatic,  and  other  powder  from 
Government  factories,  and  a  few  from  Rottweil. 

6.  Russia. 

(1)  Pyro-collodion  powder  for  4.7-cm.  (1.85-in. )  rapid-fire  guns,  30.4 

cm.  (12-in. )  guns,  and  light  field  pieces  (by  way  of  experiment; 

resembles  the  French  'M>.  N.").     It  is  also  used  in  the  navy 
for  30.4,  25,  12,  7.5,  and  4.7-cm.  (12-in.,  9.85-in.,  4.75-in.,  3. in., 

.    and  1.85-in.)  guns   -     NitrocellaJ 



Section  VII. 

TORPEDOES. 

FRENCH  EXPERIMENT. 

A  caisson  representing  a  section  of  the  immersed  hull  of  the  battleship 
Henri  IV,  whose  compartments  have  been  constructed  with  a  view  to 
resisting  the  explosion  of  automobile  torpedoes,  was  moored  in  the  Brest 
roadstead  and  firing  trials  were  held  against  it.  The  Yachting  Gazette, 
of  Paris,  publishes  the  following  description  of  this  trial: 

This  caisson  was  built  under  the  direction  of  the  authorities  of  the  dockyard  where 

the  above-mentioned  battleship  was  building.  The  caisson  carries  the  same  armor, 
the  same  armored  deck,  the  same  coal  chutes,  compartments,  and  bulkheads  as  the 

type  ship.  Its  length  was  40.68  feet,  height  39.96  feet,  draught  24.93  feet,  and  dis- 
placement about  490  tons. 

The  torpedo,  represented  by  a  war  head  17.72  inches  in  diameter,  carrying  a 

charge  of  220  pounds  of  gun  cotton,  was  placed  in  contact  with  the  caisson's  side  at  a 
depth  of  10  to  11  feet.  In  the  rear  of  the  charge  was  placed  a  compressed-air  reser- 

voir, containing  air  at  100  pounds  pressure,  the  remaining  pressure  of  a  torpedo  at 

the  end  of  a  normal  run.  The  charge  was  fired  from  a  near-by  boat  by  an  electric 

fuse,  ignited  by  a  battery.  An  enormous  column  of  water  was  thrown  up,  the  cais- 
son sinking  immediately.  After  great  difficulty  the  caisson  has  been  raised,  and  it 

was  found  that  the  torpedo  had  made  a  large  hole,  breaking  through  the  double 
bottom. 

This  experiment  was  particularly  interesting,  as,  while  it  was  known  that  torpedoes 
would  produce  enormous  damage,  up  to  the  present  time  all  experiments  had  taken 

place  against  old  ships  and  hulks,  and  no  practical  tests  had  been  made  against  mod- 
ern constructions.  It  was  to  obtain  this  needed  information,  as  well  as  to  test  the 

value  of  the  form  of  construction  of  the  under- water  body  of  the  Henri  IV,  that  these 
trials  were  held. 

Rl  SSIAN  EXPERIMENTS. 

On  an  uninhabited  island  in  the  Gulf  of  Finland  a  shed  was  built  of 

zinced  sheet  iron,  and  in  it  was  placed  a  fcorpedo-launehing  tube,  with 
torpedo  loaded  and  charged.  The  war  head  projected  a  little  beyond 
tbo  mouth  of  the  tube. 

The  first  experiment  consisted  in  firing  with  rifles  at  the  air  chamber 

ol*  the  torpedo,  which  was  tilled  with  Compressed  air  at  SO  atmospheres. 
A  bullet  -truck  the  air  chamber  and  passed  through  its  wall,  the  air 
B8Caping  without  any  explosion.      Outside  of  the   hole  in  the  chamber, 

no  damage  was  done. 

The  next  experiment  consisted  in  exploding  a  gun-cotton  charge  <d 
1*7  pounds  in  the  shed  near  the  projecting  war  head  of  the  torpedo. 

L'77 
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In  order  to  observe  the  effect  also  upon  living  beings,  a  number  of 

sheep  were  made  to  share  in  the  experiment.  Twenty  minutes  after 

all  observers  had  withdrawn  to  a  neighboring  island,  the  gun-cotton 

exploded,  causing  the  war  head  also  to  explode.  The  shed,  the  launch- 
ing tube,  the  torpedo  in  it,  and  the  sheep  grazing  in  the  vicinity,  were 

blown  to  pieces,  while  one  animal,  which  had  strayed  about  90  feet 

away,  remained  unharmed.  The  officers  on  the  neighboring  island 

experienced  only  a  violent  air  shock.  The  destructive  effect  of  the 

explosion  was  confined  to  a  comparatively  small  area. 

Following  this,  an  under-water  experiment  was  made  on  a  barge, 

the  bottom  of  which  was  protected  with  1-inch  steel  plates.  A  torpedo 
boat  launched  a  torpedo  against  the  bottom  of  the  barge,  the  latter 

being  shattered  into  atoms  by  the  explosion. 

THE  WIRELESS  DIRIGIBLE  TORPEDO. 

There  are  several  applications  of  this  principle  abroad  and  one  at 

home.  The  system  has  been  under  experiment  for  many  years,  but 

has  only  recently  been  applied,  and  is  still  in  the  experimental  stage. 

It  is  said  that  a  torpedo  of  this  type  was  tried  at  Stockholm,  Decem- 
ber, 1898,  in  the  presence  of  King  Oscar.  It  is  also  reported  in  the 

press  that  runs  were  held  with  the  same  torpedo  last  year  at  Langstone 
Harbor,  near  Portsmouth,  over  distances  of  2j  to  3  miles,  and  that 

these  demonstrations  showed  that  ranges  of  15  to  20  miles  seemed 

ultimately  to  be  perfectly  attainable,  the  sending  station  to  be  on  shore 
or  on  shipboard. 

The  English  and  American  press  have  recently  published  notes  on 

the  following  controllable  torpedo,  from  which  publications  the  fol- 
lowing are  extracts: 

This  system  was  invented  some  time  ago  by  a  Mr.  Cecil  Varicas,  an 

English  electrician.  The  system  is  yet  in  the  experimental  stage. 
The  trials  have  been  successful  in  directing  and  controlling  models  of 

launches  and  torpedoes.  The  apparatus  is  said  to  cost  but  a  third  of 

that  of  the  Whitehead.  The  present  range  of  the  system  is  200  yards, 

but  this  will  no  doubt  be  greatly  increased  by  improvements  in  the 

instruments.  The  inventor  employs  the  Marconi  system,  and  recently 

a  test  was  made  in  the  open  sea  in  the  English  Channel  in  which  the 

inventor  was  able  to  manipulate  by  means  of  ether  waves,  and  with 

great  success,  the  movements  of  his  torpedo  in  any  desired  direction 
while  it  was  traveling  below  the  surface. 





CO 

ZD 

>- 

Lu 

zr 
O 

O 

2: 

LU 

LU O 
Z 
< 

< 

IS 

5    ̂  

<J  §  1 

,i    II 

*s 

;*?;•  r;.*^, 

4« 

<r> 

<x> 

> 
o 

CO 

<D 

o 
I 
o 

-a 

CD 

O 

E 
<x> 

i— 



III. 

ENGINEERING  NOTES. 

By  Lieutenant  L.  R.  de  Steiguee,  United  States  Navy, 

Staff  Intelligen'ce  Officer. 

Section  I. 

GENERAL  NOTES. 

Since  the  last  annual  of  this  office  there  has  been  little  of  interest 

to  report  upon  new  designs  of  machinery.  The  submarine  has  been 

attracting  the  attention  of  foreign  governments,  and  boats  of  this  type 

have  been  ordered  for  the  navies  of  England,  France,  and  Sweden. 

The  trials  of  the  Viper  and  Cobra,  turbine  destroyers,  have  been  con- 
tinued in  England.  The  Viper,  at  a  displacement  of  370  tons,  obtained 

36.581  knots  on  a  one-hour's  full-power  trial,  with  a  maximum  speed 
of  37.113  knots.  The  revolutions  were  1,180  per  minute  and  the  air 

pressure  4^  inches.  The  speed  of  37.113  knots  represents  about  12,300 

I.  H.  P.,  as  compared  to  the  6,000  or  7,000  H.  P.  in  the  ordinary 
destroyer.  This  boat  has  carried  out  all  of  her  official  trials  success- 

fully, making  the  guaranteed  speed  astern  of  15^  knots,  exceeding  the 

31  knots  required  by  over  5  knots,  and  only  consuming  2.38  pounds 

of  coal  per  I.  H.  P.,  being  allowed  2.5  pounds  per  1.  H.  P.  per  hour  at 

31  knots  speed.  The  high  speeds  made  by  the  C<>l>ra  and  Viper,  the  first 
two  boats  of  this  type,  have  been  obtained  with  practically  complete 

absence  of  vibration  from  main  engines,  which  is  so  excessive  in  tor- 

pedo vessels,  and  without  accidents  in  the  engine4  room,  which  art4  of 
so  common  occurrence  with  the  reciprocating  engines  of  this  class. 

Increased  speed,  efficiency  in  coal  consumption  near  designed  speeds, 
absence  of  vibration  from  main  engines,  increased  stability,  increased 

safety  to  engine-room  force  owing  to  absence  of  reciprocating  parts, 
perfect  balancing  of  engines,  reduced  weights  and  cost  of  attendance, 

Smaller  diameter  of  propellers  reducing  racing  in  a  sea  way  and  facili- 
tating navigation  in   shallow   waters,  are   the   principal   advantages 

claimed  for  the  turbine,  and   they  may  cause    its    use  in  torpedo  boats 
and  fa>t  merchant  vessels;   but  the   increased   coal  consumption  at  low 

speeds  will  probably  prevent  its  use  in  large  vessels  of  war,  where  the 

ordinary  cruising  is  done  ;ii  about  one  hull'  the  lull  speed. 
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LIQUID  FUEL. 

Foreign  governments  continue  to  use  and  experiment  with  liquid 

fuel  to  about  the  same  extent  as  was  reported  in  the  last  annual. 

According  to  the  press  the  British  Admiralty  intend  to  renew  their 

experiments  with  oil  fuel  on  board  the  destroyer  Surly.  Borneo  oil 
will  be  used,  however,  as  the  experiments  last  year  with  American 

petroleum  were  unsatisfactory,  owing  to  the  thick  black  smoke  pro- 
duced. 

Interesting  trials  have  been  made  on  the  torpedo  boat  Ophir,  built 

by  Yarrow  &  Co.  for  Holland,  with  the  object  of  testing  Holden's 
system  of  burning  oil.  A  trial  was  first  made  with  coal,  when  a  speed 

of  24i  knots  was  obtained.  "When  the  oil  burners  were  started,  using 
the  oil  and  coal  together,  the  speed  was  increased  2  knots — i.  e.,  to  26i 
knots.  The  consumption  of  coal  was  2,800  pounds  per  hour,  and  when 

Borneo  oil  was  introduced,  TOO  pounds  of  this  fuel  in  addition.  When 

burning  oil  in  one  boiler — half-boiler  power — a  speed  of  14  knots  was 
obtained  with  500  pounds  of  oil  per  hour. 

The  French  battleship  Jena  has  completed  very  satisfactory  trials 

with  liquid  fuel.  When  oil  and  coal  were  used  in  mixed  combustion 

the  engines  passed  from  4,000  to  6,500  H.  P.  in  a  very  few  minutes. 

In  April  the  battleship  Kaiser  Freid/rich  TIf  ran  upon  a  rock  and 

bulged  in  the  outer  plates,  in  the  wake  of  the  "mazut"  oil  carried  in 
the  double  bottoms.  The  oil  was  forced  out  through  the  air-relief 
pipe  and  flowed  down  into  the  fire  room,  where  it  caught  tire  and 

caused  considerable  damage.  These  compartments »were  flooded  and 

the  flames  were  smothered  under  the  protective  deck. 

The  following  article,  from  one  of  the  foreign -service  magazines, 
gives  the  service  performed  by  the  steamship  Cowris,  of  the  Shell 

Transport  and  Trading  Company.  The  liquid-fuel  apparatus  for  two 
of  the  steamers  of  this  company  was  described  in  the  last  annual: 

LIQUID    FUEL    IN    STEAMERS. 

The  steamship  Cowrie,  of  the  Shell  Transport  and  Trading  Company,  lately  steamed 

all  the  way  from  Koetei.  in  Borneo,  to  London^-9,250  miles— using  nothing  hut 

liquid  fuel,  and  the  boilers  supplying  the  steam  for  the  pumps  that  are  now  discharg- 
ing the  cargo  are  tired  by  the  same  material.  The  oil  is  not  burnt  by  the  aid  of  a 

thin  layer  of  incandescent  coal  as  is  the  case  in  some  Bystems,  but  is  pulverised  or 

reduced  to  spray  by  means  of  a  steam  jet  at  the  furnace  door,  where  it  is  delivered 
from  service  tanks  above  the  boilers.  The  Cowrie  was  formerly  fired  with  coal,  and 

her  conversion  to  liquid  fuel  has  been  attempted  witli  advantageous  results.  Her 

complement  of  stokers  has  been  reduced  to  6,  as  against  16  necessary  with  coal,  and 

her  speed  has,  at  the  same  time,  been  slightly  improved.  Moreover,  the  change  has 

effected  an  important  saving  in  bunker  space,  for  her  consumption  of  oil  on  this  voy- 
age was  only  22  tons  a  day ,  whereas  her  daily  consumption  of  coal  used  to  be  35  tons, 

and  a  ton  of  oil  is  calculated  to  occupy  only  34  cubic  feet,  against  45  feet  required 

for  coal.     Oil,  too,  can  be  carried  in  the  water-ballast  tanks,  and  can  also  be  taken 
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on  board  much  more  quickly  than  coal — on  a  recent  occasion  300  tons  were  pumped 
into  a  German  steamer  in  one  hour.  The  oil  yielded  by  the  Borneo  fields  forms  an 

excellent  fuel  when  used  just  as  it  comes  from  the  ground,  and  it  is  said  to  be  super- 
seding both  the  Russian  and  American  products  in  the  Far  East,  where  it  is  exten- 

sively used  for  fuel  in  steamers — e.  g.,  the  Hamburg- American  boats  engaged  in  the 
Eastern  trade.  To  give  some  idea  of  its  cost,  it  may  be  mentioned  that,  according 
to  the  terms  of  a  recent  contract,  which  need  not  be  specified  exactly,  it  is  to  be 
delivered  at  the  price  of  30s.  a  ton  at  Singapore  and  Hong  Kong,  32s.  6d.  at  Shanghai, 
35s.  in  Japan  and  Colombo,  and  50s.  at  Suez.  The  Cowrie  brought  from  Borneo  over 
6,000  tons  of  solar  oil,  the  greater  part  of  which  is  destined  to  be  used  by  the  Gas 
Light  and  Coke  Company  for  the  production  of  oil  gas  for  enrichment  purposes,  and 
it  is  an  interesting  fact  that  the  vessel  (or  one  like  her)  will  be  bunkered  with  the 
refuse  that  remains  after  the  oil  has  been  utilized  in  this  manner. 



Section  II. 

BOILERS. 

Since  the  memorandum  on  water-tube  boilers  was  issued,  the  Admi- 

ralty has  appointed  a  boiler  committee  to  investigate  and  report  upon 
the  advantages  and  disadvantages  of  the  Belleville  boiler  for  naval 

purposes  as  compared  with  the  cylindrical  boiler:  to  investigate  the 

causes  of  the  defects  which  have  occurred  in  ships  fitted  with  them, 

and  to  report  how  far  they  are  preventable;  to  report  on  the  advan- 
tages and  disadvantages  of  the  Niclausse,  Babcock  &  Wilcox,  or  any 

other  discription  of  boiler,  as  compared  with  the  Belleville. 

In  addition  to  attending  the  trials  of  vessels  fitted  with  water-tube 

boilers  and  to  conducting  experiments  between  vessels  having  installa- 
tions of  the  cylindrical  and  Belleville  boilers,  the  committee  has  taken 

evidence  from  the  engineer  officers;  has  sent  several  of  its  members  to 

inspect  the  Belleville  boilers  on  board  the  vessels  of  the  Messageries 

Maritimes  Company,  and  has  visited  the  principal  boiler  works  in 
England,  the  Niclausse  works  in  France,  and  the  Durr  works  in 
Germany. 

It  was  officially  stated  in  the  House  of  Commons  that  £160,000  had 

been  expended  in  royalties  upon  the  Belleville  boilers  of  twenty-six 
ships  in  commission,  and  of  forty  now  under  construction  which  have 

been  designed  for  this  t}pe  of  boiler. 

In  January  the  committee  was  called  upon  for  an  interim  report 

upon  the  following  questions: 

Whether  water-tube  boilers  are  considered  by  the  committee  to  be 
more  suitable  than  cylindrical  boilers  for  naval  purposes;  and  if  so, 

if  the  Belleville  had  such  an  advantage  over  other  types  of  water-tube 
boilers  as  to  lead  the  committee  to  recommend  it  as  that  best  adapted 

for  the  navy.  Whether  the  committee  were  prepared  to  recommend 

or  offer  any  suggestions  on  the  extent  to  which  any  particular  type  of 
boilers  should  be  fitted  in  new  vessels. 

The  committee  reported  in  general  that  the  advantages  of  water-tube 

boilers  are  so  great,  chiefly  from  the  military  point  of  view.  that,  pro- 

vided a  satisfactory  type  be  adopted,  it  wTill  be  more  suitable  for  use 
in  the  navy  than  the  cylindrical  type  of  boiler;  that  the  committee  did 

not  consider  that  the  Belleville  had  any  such  advantage  over  other 

types  of  water-tube  boilers  as  to  lead  them  to  recommend  it  as  the 
282 
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best  adapted  to  the  requirements  of  the  navy.     The  eommittee  also 
recommended : 

As  regards  ships  which  are  .to  be  ordered  in  the  future:  That  Belleville  boilers  be 
not  fitted  in  any  case. 

As  regards  ships  recently  ordered  for  which  the  work  done  on  the  boilers  is  not 
too  far  advanced:  That  Belleville  boilers  be  not  fitted. 

As  regards  ships  under  construction  for  which  the  work  is  so  far  advanced  that 
any  alteration  of  type  of  boiler  would  delay  the  completion  of  the  ships:  That  Belle- 

ville boilers  be  retained. 
As  regards  completed  shipsj  That  Belleville  boilers  be  retained  as  fitted. 

The  committee  also  urged  the  trial  in  ships  of  four  types  of  large, 

straight-tube  boilers — Babcock  &  Wilcox,  Niclausse,  Diirr,  and  the  Yar- 

row large-tube  boiler. 

The  naval  engineer  member  of  the  committee  made  a  minorit}r  report 
concurring  with  the  report  except  that  he  thought  that  the  Belleville 

boiler  was  a  good  steam  generator  which  would  give  satisfactory 
results  when  it  was  kept  in  good  order  and  worked  with  the  required 

care  and  skill.  At  the  same  time  he  did  not  think  that  the  progress 

of  ships  should  be  dela}Ted  in  order  to  substitute  another  type  of  boiler. 
Steps  have  already  been  taken  to  carry  out  the  recommendations  of 

the  boiler  committee.  The  work  in  connection  with  the  Belleville 

boilers  of  seven  ships  has  been  suspended,  but  in  the  case  of  one  ship, 

the  Lancaster,  the  work  has  been  ordered  to  be  resumed,  it  having  been 

found  on  inquiry  that  a  change  in  the  type  of  boiler  at  the  present 

stage  would  involve  great  delay  in  the  completion  of  this  ship. 

The  instructions  to  the  committee,  their  report,  and  a  translation  of 

the  letters  written  by  Mr.  Belleville  in  answer  to  the  criticisms  con- 
tained in  the  report  are  published  below  in  full. 

Descriptions  and  cuts  of  the  Belleville  and  the  four  types  recom- 

mended by  the  committee — Babcock  &  Wilcox,  Niclausse,  Diirr,  and 

Yarrow— are  appended  for  reference. 

WATER-TUBE   BOILERS,  &C. 

[Copy  of  it  letter  of  instructions  sent  to  the  president..] 

Admiralty,  S.  W.,  6th  September,  1900. 
Sir:  I  am  commanded  by  my  Lords  Commissioners  of  the  Admiralty  to  inform 

yon  that  they  are  pleased  t<>  nominate  you  as  chairman  of  a  committee  which  they 
have  decided  to  appoint  for  the  purpose  of  considering  certain  questions  arising  in 
•connection  with  the  use  of  various  modern  types  of  boilers  for  naval  purposes,  as  sel 
forth  in  the  terms  of  reference  specified  in  the  succeeding  paragraphs  of  this  Letter. 

(2)  Iii  addition  to  yourself,  the  committee  will  be  composed  of  the  following 
members: 

Mi.. J.  \.  Smith  (inspector  of  machinery,  R.  N.). 
Mi.  John  List,  R.  N.  I;,  (superintending engineer,  Castle  Lino). 
Mr.  Jamee  Bain,  R.  N.  R.  (superintending  engineer,  Gunard  Line 

Mi.  .1.  T.  Milton  (chief  en  nrveyorof  Lloyd's  Register  of  Shipping 
Professor  A.  B.  W.  Kennedy. 
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Mr.  J.  Inglis,  LL.  D.  (head  of  the  firm  of  Messrs.  A.  &  J.  Inglis,  engineers  and 
shipbuilders,  Pointhouse,  Glasgow) . 

Commander  Montague  E.  Browning,  R.  N.,  and  Chief  Engineer  William  EL  Wood, 

R.  N.,  will  act  as  joint  secretaries  to  the  committee. 

(3)  The  points  which  it  is  desired  that  the  committee  should  investigate  and  report 

upon  are  as  follows: 

(a)  To  ascertain  practically  and  experimentally  the  relative  advantages  and  dis- 
advantages of  the  Belleville  boiler  for  naval  purposes  as  compared  with  the  cylindrical 

boiler. 

(b)  To  investigate  the  causes  of  the  defects  which  have  occurred  in  these  boilers 

and  in  the  machinery  of  ships  fitted  with  them,  and  to  report  how  far  they  are  pre- 
ventable either  by  modifications  of  details  or  by  difference  of  treatment,  and  how 

far  they  are  inherent  in  the  system.  The  committee  should  also  report  generally  on 

the  suitability  of  the  propelling  and  auxiliary  machinery  fitted  in  recent  war  vessels 

and  offer  any  suggestions  for  improvement,  the  effect  as  regards  weight  and  space  of 

any  alterations  proposed  being  stated. 

(c)  To  report  on  the  advantages  and  disadvantages  of  the  Xiclausse  and  Babcock 

&  Wilcox  boilers  compared  with  the  Belleville  as  far  as  the  means  at  the  disposal 

of  the  committee  permit,  and  also  to  report  whether  any  other  description  of  boiler 

has  sufficient  advantages  over  the  Belleville  or  the  other  two  types  above  mentioned 

as  a  boiler  for  large  cruisers  and  battleships  to  make  it  advisable  to  fit  it  in  any  of  Her 

Majesty's  ships  for  trial. 
(4)  For  the  purpose  of  making  direct  experiments  between  ships  fitted  with  Belle- 

ville and  cylindrical  boilers,  respectively,  the  Hyacinth,  fitted  with  Belleville  boilers, 

will  be  placed  at  the  disposal  of  the  committee  as  soon  as  the  crew  have  been  suffi- 

ciently trained  and  such  trials  have  been  carried  out  as  to  ensure  that  the  machin- 
ery is  in  efficient  order.  A  cruiser  of  similar  type  fitted  with  cylindrical  boilers  will 

also  be  placed  at  the  disposal  of  the  committee  when  required  for  the  purposes  of 

comparison. 

(5)  For  the  investigation  of  defects,  copies  of  the  reports  of  all  the  defects  of 

machinery  and  boilers  which  occurred  during  the  recent  naval  manoeuvres  will  be 

placed  before  the  committee,  and  they  will  be  able  to  inspect  ships  specially  com- 

missioned for  the  manoeuvres,  which  include  the  Ariadne  and  Gladiator  with  Belle- 
ville boilers,  and  the  firs,  us  and  Prometheus  with  Thornyeroft  boilers,  with  any 

others  that  may  have  returned  to  any  of  the  home  ports. 

(6)  The  Europa  is  now  on  passage  from  Australia,  and  it  is  desired  that,  at  a  suit- 
able time,  an  investigation  into  the  causes  of  her  high  coal  expenditure  and 

machinery  defects  shall  be  conducted  under  the  directions  of  the  committee,  and 

that  she  shall  afterwards  be  put  through  such  trials  as  the  committee  think  necessary. 

(7)  Information  on  any  special  points  connected  with  the  behaviour  of  the  boilers 

or  machinery  of  water-tube  boiler  ships  on  ordinary  peace  service  which  the  com- 
mittee may  desire  to  have  will  be  obtained  by  the  Admiralty  from  any  of  Her 

Majesty's  ships  in  commission,  and  opportunities  can  be  taken  when  the  Channel 
Squadron  is  in  any  of  the  home  ports  to  examine  the  boilers  and  machinery  of  the 

Niobr,  Diadem,  Arrogant,  and  Furious,  which  have  Belleville  boilers,  and  the  FactohtM, 
which  is  fitted  with  Blechynden  boilers. 

(8)  The  Pelorus,  fitted  with  Normand  boilers,  which  has  recently  returned  from 

three  years'  continuous  service  in  the  Channel  Squadron  and  at  the  Gape  of  Good 
Hope,  and  the  Powerful  will  also  be  available  for  examination  during  their  refits. 

(9)  The  Sharpshooter,  fitted  with  Belleville  boilers  without  economizers,  the  S 

gull,  fitted  with  Niclausse,  and  the  Sheldrake,  with  Babcock  A  Wilcox  boilers,  will 

be  employed  in  training  stokers  and  will  be  available  for  examination  and.  if  net 

sary,  for  any   comparative  experiments  between  these  boilers  that   tln>  committee 
may  wish  to  make,  though  the  comparatively  low  pressure  for  which  the  machinery 
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of  these  vessels  was  designed  makes  it  impossible  to  try  these  boilers  under  the  con- 
ditions under  which  they  would  work  if  fitted  in  a  new  ship. 

(10)  It  is  particularly  desired  that  any  conclusions  the  committee  may  arrive  at 
should  be  supported  by  experimental  proof  as  far  as  possible,  and  that  the  committee 
should  propose  any  further  experiments  they  think  necessary  for  this  purpose. 

I  am,  sir,  your  obedient  servant, 
Evan  Macgregor,  Secretary. 

Vice- Admiral  Sir  Compton  Domvile,  K.  C.  B. 

[Copy  of  letter  asking  for  an  interim  report.] 

Admiralty,  S.  W.,  4th  January,  1901. 

Sir:  I  am  commanded  by  my  lords  commissioners  of  the  Admiralty  to  inform 
you  that  they  will  be  glad  to  have  an  interim  report  from  the  boiler  committee,  as 

soon  as  possible,  on  any  of  the  points  referred  to  the  committee  on  which  they  con- 
sider they  have  collected  sufficient  evidence  or  experimental  proof  to  enable  them  to 

form  a  reliable  opinion. 
The  questions  to  which  my  lords  especially  desire  an  answer  are  the  following: 
(1)  With  the  experience  and  information  which  have  already  been  obtained,  can 

it  be  stated  whether  water-tube  boilers  are  considered  by  the  committee  to  be  more 
suitable  than  cylindrical  boilers  for  naval  purposes? 

(2)  Should  the  answer  to  the  above  question  be  in  the  affirmative,  do  the  commit- 
tee consider  that  the  Belleville  boiler  has  such  an  advantage  over  other  types  of 

water-tube  boilers  as  to  lead  them  to  recommend  it  as  that  best  adapted  to  the 
requirement  of  H.  M.  navy? 

(3)  Generally,  having  regard  to  the  importance  of  deciding  on  the  types  of  boilers 

to  be  provided  for  vessels  which  are  ordered  in  the  immediate  future,  are  the  com- 
mittee prepared  at  present  to  make  any  recommendation,  or  to  offer  any  suggestions 

on  the  extent  to  which  any  particular  type  or  types  of  boilers  should  be  fitted  in  new 
vessels? 

Whilst  their  lordships  are  anxious  to  receive  an  interim  report  at  as  early  a  aate  as 
practicable,  they  in  no  way  wish  to  press  the  committee  for  a  premature  expression 
of  opinion. 

I  may  add  that  any  report  made  should  be  accompanied  by  full  particulars  of  all 
the  evidence  and  experimental  data  on  which  the  recommendations  of  the  committee 
are  based. 

I  am,  sir,  your  obedient  servant, 
Evan  Macgeegor. 

The  Secretary,  Boiler  Committee. 

Admiralty,  19th  February,  1901. 

BOILER  COMMITTEE. 

Sib:  I  have  now  the  honor  to  submit  for  their  lordships'  information  the  a<l  interim 
report  called  for  by  their  letter  S.  315/407  of  the  4th  January,  L901,  on  the  three 
questions  to  which  the  attention  of  the  committee  was  especially  directed,  viz: 

"  ( 1 )    With  the  experience  and  information  which  have  already  been  obtained,  can 
it  he  stated  whether  water-tube  boilers  an;  considered  by  the  committee  to  be  more 
suitable  than  cylindrical  boilers  for  naval  purposes? 

11 C2)  should  the  answer  to  the  above  question  be  in  the  affirmative,  do  the  com' 
mittee  consider  thai  the  Belleville  boiler  has  such  an  advantage  over  other  types  "i 

water-tube  boilers  as  to  lead  them  to  recommend  it  as  that  best  adapted  t«>  the 
requirement  oi  11.  M.  navy? 
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"  (3)  Generally,  having  regard  to  the  importance  of  deciding  on  the  types  of  boil- 
ers to  be  provided  for  vessels  which  arc  ordered  in  the  immediate  future,  are  the 

committee  prepared  at  present  to  make  any  recommendations  or  to  offer  any  sug- 
gestions on  the  extent  to  which  any  particular  type  or  types  of  boilers  should  be 

fitted  in  new  vessels? ' ' 
The  replies  to  these  questions  are  given  in  the  first  three  paragraphs  of  the  report, 

and  the  reasons  for  the  replies  in  the  remaining  paragraphs,  with  all  the  advice  the 

committee  are  at  present  able  to  give  on  the  subject  of  the  future  boiler  for  the  navy, 

with  suggestions  for  trying  two  new  types  of  boilers  as  quickly  as  possible. 

The  report  is  unanimous  with  the  exception  of  Mr.  J.  A.  Smith,  inspector  of 

machinery,  who,  though  agreeing  with  the  tenor  of  the  report  as  a  whole,  explains 

that,  in  his  opinion,  the  Belleville  boiler  will  give  satisfactory  results  when  carefully 

treated,  and  considers  there  is  no  necessity  for  delaying  the  progress  of  ships  already 

designed  for  them. 

In  conclusion,  I  should  like  to  bring  to  their  lordships'  notice  the  great  zeal  and 
trouble  taken  by  the  civilian  members  of  this  committee  to  attend   the  meetings  and 

trials  necessary  to  form  an  opinion  on  this  question,  often  at  great  inconvenience  to 

themselves,  being  all  busy  men  with  their  own  special  work  to  do. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 
COMPTOX    DoMVILE, 

Vux-AdmxraL,  President  Boiler  Committee. 
The  Secret arv  of  the  Admiralty. 

A  I)  interim  report. 

(1)  The  committee  are  of  opinion  that  the  advantages  of  water-tube  boilers  for 
naval  purposes  are  so  great,  chiefly  from  the  military  point  of  view,  that,  provided  a 

satisfactory  type  of  water-tube  boiler  be  adopted,  it  would  be  more  suitable  for  use 

in  His  Majesty's  navy  than  the  cylindrical  type  of  boiler. 
(2)  The  committee  do  nut  consider  that  the  Belleville  boiler  has  any  such  advan- 

tage over  other  types  of  water-tube  boilers  as  to  lead  them  to  recommend  it  as  the 

best  adapted  to  the  requirements  of  His  Majesty's  navy. 
(3)  The  committee  recommend: 

(a)  As  regards  ships  which  are  to  he  ordered  in  the  future,  that  Belleville  boilers 
be  not  fitted  in  any  case. 

{}>)  As  regards  ships  recently  ordered,  for  which  the  work  done  on  the  boiler-  is 
not  too  far  advanced:  That  Belleville  boilers  be  not  fitted. 

(c)  As  regards  ships  under  construction,  for  which  the  work  is  so  Ear  advanced 

that  any  alteration  of  type  of  boiler  would  delay  the  completion  of  the  ships:  That 
Belleville  boilers  be  retained. 

(d)  As  regards  completed  ships:  That  Belleville  boilers  be  retained  as  fitted. 

(4)  In  addition  to  the  Belleville  type  of  boiler,  the  committee  have  had  under 

consideration  four  types  of  large  straight  tube  boilers  which  have  been  tried  in  war 

vessels,  and  are  now  being  adopted  on  an  extended  scale  in  foreign  navies.  These 
are: 

(a)  The  Babcock  &  Wilcox  1  toiler. 

(b)  The  Xiclausse  boiler. 

(c)  The  Diirr  boiler. 

(d)  The  Yarrow  large-tuhe  boiler. 
(a)  and  (b)  have  also  been  tried  in  our  own  navy  with  satisfactory  results,  and  are 

now  being  adopted  on  a  limited  scale. 

If  a  type  of  water-tube  boiler  has  t<>  be  decided  on  at  once  for  use  in  the  navy,  the 
Committee  suggest  that  some  or  all  of  these  types  he  taken. 
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(5)  The  committee  recommend  that  the  completion  of  the  two  sloops  and  the 

second-class  cruiser  fitting  with  Babcock  &  Wilcox  boilers,  and  the  sloop  and  first- 
class  cruiser  fitting  with  Niclausse  boilers,  be  expedited,  in  order  that  the  value  of 

these  types  of  boilers  for  naval  purposes  may  be  ascertained  at  the  earliest  possible 
date.  This  is  especially  important,  as  the  Babcock  &  Wilcox  boiler  adopted  in  the 

ships  under  construction  differs  materially  from  the  Babcock  &  Wilcox  boiler  as 
fitted  in  the  Sheldrake. 

(6)  The  committee  recommend  that  boilers  of  the  Dtirr  and  of  a  modified  Yarrow 

type  be  made  and  tested  at  the  earliest  possible  date,  under  their  supervision,  with 

a  view  of  aiding  the  selection  of  one  or  more  types  of  M*ater-tube  boilers  for  use  in 

His  Majesty's  ships.  For  this  purpose  the  committee  suggest  that  two  cruisers,  not 
smaller  than  the  Medea  class,  with  vertical  triple-expansion  engines,  be  placed  at 
their  disposal,  and  that  they  be  empowered  to  order  at  once  Diirr  and  Yarrow  boilers 
to  be  fitted  to  them,  and  to  order  also  the  removal  of  their  present  boilers  and  the 

necessary  modifications  to  their  machinery,  so  that  the  performance  of  the  types  of 
boilers  named  may  be  definitely  ascertained  under  ordinary  working  conditions  from 

extended  seagoing  trials.  The  committee  suggest  vessels  not  smaller  than  the  Medea 
class,  because  the  evidence  before  them  shows  that  it  has  been  difficult  to  draw  from 

torpedo  gunboat  trials  conclusions  fully  applicable  to  larger  vessels. 

(7)  With  reference  to  paragraph  (1),  evidence  has  been  given  before  the  com- 
mittee to  the  effect  that  three  most  important  requirements,  from  the  military  point 

of  view,  are: 

(a )  Rapidity  of  raising  steam  and  of  increasing  the  number  of  boilers  at  work. 

(b)  Reduction  to  a  minimum  of  danger  to  the  ship  from  damage  to  boilers  from 
shot  or  shell. 

(c)  Possibility  of  removing  damaged  boilers  and  replacing  them  by  new  boilers  in 

a  very  short  time  and  without  opening  up  the  decks  or  removing  fixtures  of  the  hull. 

These  requirements  are  met  by  the  water-tube  boiler  in  a  greater  degree  than  by 
the  cylindrical  boiler,  and  are  considered  by  the  committee  of  such  importance  as  to 

outweigh  the  advantages  of  the  latter  type  in  economy  of  fuel  and  cost  of  upkeep. 

(8)  The  opinion  expressed  by  the  committee  in  paragraph  (2)  has  been  formed 

after  a  personal  examination  of  the  boilers  in  a  number  of  His  Majesty's  ships, 
including  the  Diadem,  Nwbe,  Europa,  Hermes,  Powerful,  Furious,  and  Ariadne,  upon 
the  statements  of  defects  which  have  been  placed  before  them,  and  the  evidence  of 

the  chief  engineers  of  those  vessels  and  other  officers  on  the  engineering  staff  of  the 

admiralty  and  dockyards.  This  evidence  is  being  printed  and  will  be  forwarded 

when  ready. 

(9)  The  committee  consider  the  following  points  in  relation  to  the  construction 

and  working  of  the  Belleville  boiler  to  constitute  practical  objections  of  a  serious 
nature: 

(")  The  circulation  of  water  is  defective  and  uncertain,  because  of  the  resistance 

offered  by  the  great  length  of  tube  between  the  feed  and  steam  collectors,  the 

friction  of  the  junction  boxes,  and  the  small  holes  in  the  nipples  between  the  feed 
Collector  and  the  generator  tubes,  which   also  are   liable  to   be  obstructed  and   may 
thus  become  a  source  of  danger. 

(h)  The  necessity  of  an  automatic  feeding  apparatus  of  a  delicate  and  complicated 
kind. 

{(■)  The  great  excess  of  the  pressure  required  in  t lie  feed  pipes  and  pumps  over 
the  boiler  pressure. 

('/;  The  considerable  necessary  excess  of  boiler  pressure  over  the  working  pressure 
at  the  engin< 

(e)  The  water  gauge*  not  Indicating  with  certainty  the  amount  oi  water  in  the 
boiler.     Tin-  ha    led  U ■ 
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(/)  The  quantity  of  water  which  the  boiler  contains  at  different  rates  of  combus- 
tion varying,  although  the  same  level  may  be  shown  on  the  water  gauges. 

(g)  The  necessity  of  providing  separators  with  automatic  blow-out  valves  on  the 
main  steam  pipes  to  provide  for  water  thrown  out  of  the  boilers  when  speed  is  sud- 

denly increased. 
(h)  The  constant  trouble  and  loss  of  water  resulting  from  the  nickel  sleeve  joints 

connecting  the  elements  to  the  feed  collectors. 
(i)  The  liability  of  the  upper  generator  tubes  to  fail  by  pitting  or  corrosion,  and, 

in  economiser  boilers,  the  still  greater  liability  of  the  economiser  tubes  to  fail  from 
the  same  cause: 

Further — 
(k)  The  upkeep  of  the  Belleville  boiler  has  so  far  proved  to  be  more  costly  than 

that  of  cylindrical  boilers;  in  the  opinion  of  the  committee  this  excess  is  likely  to 
increase  materially  with  the  age  of  the  boilers. 

(I)  The  additional  evaporating  plant  required  with  Belleville  boilers,  and  their 

greater  coal  consumption  on  ordinary  service,  as  compared  wTith  cylindrical  boilers, 
has  hitherto  nullified  to  a  great  extent  the  saving  of  weight  effected  by  their  adop- 

tion, and,  in  considering  the  radius  of  action,  it  is  doubtful  whether  any  real  advan- 
tage has  been  gained.  The  committee  are  not  prepared  without  further  experience 

to  say  to  what  extent  this  may  not  apply  to  other  types  of  water-tube  boilers. 
(10)  At  the  time  the  Belleville  boiler  was  introduced  into  the  navy  in  the  Power- 

ful and  Terrible,  it  was  the  only  large-tube  type  of  water-tube  boiler  which  had  been 
tried  at  sea  on  a  considerable  scale  under  ordinary  working  conditions.  The  com- 

mittee therefore  consider  that  there  was  justification  for  then  regarding  it  as  the 

most  suitable  type  of  water-tube  boiler  for  the  navy. 
(II)  To  obtain  satisfactory  results  in  the  working  of  the  Belleville  boiler,  in  face 

of  the  defects  named  in  paragraph  (9),  more  than  ordinary  experience  and  skill  are 

required  on  the  part  of  the  engine-room  staff.  It  appears,  however,  from  the  evi- 
dence placed  before  the  committee,  that  the  engineer  officers  in  charge  of  Belleville 

boilers  have  not  been  made  acquainted  with  the  best  method  of  working  the  boilers 
and  that  which  experience  has  shown  to  be  most  effectual  in  preventing  the  pitting 
and  corrosion  of  tubes. 

(12)  In  view  of  the  rapid  deterioration  of  economiser  tubes  in  several  vessels,  the 
committee  have  specially  considered  whether  the  extra  power  per  ton  of  boiler  at 
high  rates  of  combustion  obtained  by  the  use  of  economisers  has  not  been  too  dearly 
purchased.  The  evidence  before  them  indicates  that  at  the  lower  and  more  usual 
rates  of  combustion  the  Powerful  type  of  boiler  has  given  results  as  satisfactory  as 
the  economiser  type.  It  is  at  the  same  time  less  complex  and  free  from  the  special 
risks  of  tube  deterioration  which  have  proved  so  serious  in  many  cases,  notably  in 

the  Europa.  They  therefore  recommend  for  ships  under  construction  that  the  non- 
economiser  type  should  be  reverted  to  where  practicable,  with  the  tubes  raise- 1 
higher  above  the  fire  bars  to  increase  the  combustion  space,  and  that  where  possible 
the  steam  collectors  should  be  made  larger  and  more  accessible  internally. 

(13)  The  evidence  before  the  committee  shows  that  a  large  proportion  of  the  coal 
expended  in  the  navy  is  used  for  distilling  and  other  auxiliary  purposes,  in  harbour 
as  well  as  at  sea.  For  such  purposes  the  cylindrical  boiler  is,  in  the  opinion  of  the 

committee,  more  suitable  and  economical  than  any  type  of  water-tube  boiler.  They 
recognise  that  there  are  objections  to  fitting  cylindrical  and  water-tube  boilers  in 
combination,  but  they  believe  that  those  drawbacks  would  be  more  than  compen- 

sated for  by  resulting  advantages,  observing  that  the  cylindrical  boilers  could  DC 

used  for  supplying  distilled  water  in  case  of  failure  or  insufficiency  of  the  evaporat- 
ing plant.  On  these  grounds  it  is  considered  desirable  that  all  the  new  vessels  oi 

large  power  should  be  provided  with  cylindrical  boilers  to  do  the  auxiliary  work. 
(14)  The  committee  have  to  state,  for  the  information  of  their  lordships,  that  a 
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series  of  comparative  trials  for  determining  economy  in  coal  and  water  consumption 

were  arranged  in  October,  1900,  for  His  Majesty's  ships  Minerva  and  Hyacinth.  The 
trials  of  the  former  ship  commenced  on  January  7th,  as  soon  as  she  was  ready,  but 

were  temporarily  interrupted  by  recent  events.  The  committee  are,  however,  now 
informed  that  the  Minerva  will  not  be  again  available  until  after  March  2nd,  and 

that  the  Hyacinth  will  not  be  ready  to  commence  her  trials  until  the  first  week  in 

April.  It  is  proposed  to  include  in  these  trials  a  full-speed  run  for  both  ships  from 
Portsmouth  to  Gibraltar  and  back. 

COMPTON    DOMVILE, 

Vice- Admiral  and  Chairman. 
Jas.  Bain. 
John  Inglis. 
Alex.  B.  W.  Kennedy. 

John  List. 
J.  T.  Milton 

M.  E.  Browning, 

Wm.  H.  Wood, 
Joint  Secretaries. 

I  concur  with  the  above  report,  except  as  regards  paragraph  3,  and  on  the  point 

dealt  with  in  that  paragraph  my  report  is  as  follows: 

(1)  Although  the  Belleville  boiler  has  certain  undesirable  features,  I  am  satisfied, 

from  considerable  personal  experience,  and  from  the  evidence  of  engineer  officers 

who  have  had  charge  of  boilers  of  this  type  in  commissioned  ships,  that  it  is  a  good 
steam  generator,  which  will  give  satisfactory  results  when  it  is  kept  in  good  order 
and  worked  with  the  required  care  and  skill. 

I  am  also  satisfied,  from  my  inspection  of  the  boilers  of  the  Messageries  Maritimes 

Company's  S.  S.  Laos,  after  the  vessel  had  been  employed  on  regular  mail  service  be- 
tween Marseille  and  Yokohama  for  more  than  three  years  without  having  been 

once  laid  up  for  repairs,  that,  with  proper  precaution,  the  excessive  corrosive  decay 
of  the  tubes  which  has  occurred  in  some  instances  can  be  effectually  guarded  against. 

(2)  Having  in  view  the  extent  to  which  Belleville  boilers  have  already  been 

adopted  for  His  Majesty's  ships,  and  the  fact  that  there  are  now  three  or  four  other 
types  of  water-tube  boilers  which  promise  at  least  equally  good  results,  I  am  of  opinion 
that,  pending  the  issue  of  the  final  report  of  the  committee,  Belleville  boilers  should 

not  be  included  in  future  designs.  At  the  same  time,  I  see  no  necessity  for  delaying 

the  progress  of  ships  which  have  been  designed  for  Belleville  boilers  in  order  to  sub- 
stitute another  type  of  boiler. 

Jos.  A.  Smith. 

Engineering  gives  the  following  account  of  the  comparative  trials 
carried  out  by  the  Minerva  and  Hyacinth,  referred  to  in  the  above 
report,  for  the  information  of  the  boiler  committee: 

Triahofthe  Minervaand  Hyacinth. — The  comparative  trials  of  the  cruisers  Hyacinth, 
Capt,  K.  K.  McAlpine,  and  Minerva,  Gapt.  0.  H.Cochran,  which  have  lasted  for 
several  weeks,  and  which  were  ordered  lor  the  information  of  the  boiler  committee, 

Concluded  on  the  25th  instant,  hut  next  week  the  vessels  will  leave  on  a  coal-endni- 

ance  trial  to  (jibraltar,  and  on  a  speed  contest  home,  with  the  members  of  the  com- 
mittee on  hoard.  The  Minerva  has  eighl  cylindrical  boilers  with  19,200  square  feet 

of  beating  surface,  and  the  Hyacinth  has  eighteen  Belleville  boilers  with  17,000  square 

Eeei  of  hoiler  heating-surface  and  7,000  square  feet  of  economiser  heating-surface, 
making  a  total  of  24,000  square  feet,  against  19,200  square  feet  in  the  Minerva.  The 
steam  pressure  in  the  boilers  of  the  Minerva  is  160  pounds  to  the  square  inch,  againsl 

800  pound-  in  tin-  Hyacinth,  and  the  steam  pressure  at  the  engines  is  lo()  p. mud-  and 

L252     <»i         19 
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250  pounds  respectively.  The  weight  of  boilers,  with  water,  in  the  Minerva  is  340. 
tons,  and  the  weight,  nnder  the  same  conditions,  in  the  Hyacinth  is  280  tons.  The 

maximum  indicated  horsepower  for  an  eight  hours'  run  in  the  Hyacinth  is  10,000 
and  in  the  Minerva  8,000.  Both  ships  are  sheathed  and  are  of  the  same  displace- 

ment. The  Minerva  carried  out  her  trials  first,  and  on  a  twenty-four  hours'  run 
at  2,000  indicated  horsepower  she  burned  2.2  pounds  of  coal  per  unit  of  power 

per  hour  for  all  purposes;  while  on  a  corresponding  trial  the  Hyacinth  consumed  2 

pounds.  The  evaporation  of  water  per  pound  of  coal  in  the  Hyacinth  was  9.7 

pounds  and  in  the  Minerva  8.7  pounds.  The  speed  of  each  ship  was  12  knots.  At 

the  twenty-four  hours'  trial  at  5,000  indicated  horsepower  the  coal  consumption 
in  the  Minerva  was  1.74  pounds  per  unit  of  power  per  hour,  and  in  the  Hyacinth  1.84 

pounds;  and  while  the  evaporation  of  water  per  pound  of  coal  in  the  Minerva  was  8.9 

pounds,  in  the  Hyacinth  it  was  9.5  pounds.  Here,  again,  both  ships  gave  the  same 

speed — 16  knots.  On  her  eight  hours'  trial  at  full  power,  or  8,000  indicated  horse- 

power, the  Minerva's  coal  consumption  was  2.4  pounds  per  indicated  horsepower  per 

hour,  while  on  an  eight  hours'  trial  at  10,000  indicated  horsepower  the  coal  consump- 
tion of  the  Hyacinth  was  2.1  pounds,  the  speeds  being,  respectively,  18  and  20  knots. 

The  water  evaporated  per  pound  of  coal  in  the  Minerva  was  8.1  pounds,  and  in  the 

Hyacinth  8.8  pounds.  Here,  according  to  the  original  programme,  the  trial  ended,  but 

the  Hyacinth  had  not  done  a  run  at  8,000  indicated  horsepower,  and  yesterday's  trial 
at  that  power  was  necessary  to  complete  the  series.  The  coal  consumption  was  1.8 

pounds  per  unit  of  power  per  hour,  and  the  water  evaporated  per  pound  of  coal  was 

10  pounds.  The  speed  recorded  by  the  patent  log  was  18^  knots.  At  each  run 

boilers,  machinery,  and  engine-room  staffs  worked  smoothly,  and  gave  no  trouble  of 
any  kind.  So  far  as  the  trials  have  gone,  they  have  shown  a  superior  economy  in 

the  Belleville  boilers  of  the  Hyacinth,  and  each  pound  of  coal  burned  in  the  Hyacinth 

evaporated  more  water  than  the  same  quantity  burned  in  the  Minerva.  The  HyacintJt 

showed  an  advantage  in  speed. 

LETTERS    FROM    MR.     BELLEVILLE,  IN  ANSWER  TO  THE  CRITICISMS  IN  THE 

INTKII1M    REPORT    OF   THE    BOILER    COMMITTEE. 

[Translation.] 

To  the  Secretary  of  the  Admiralty: 

Sir:  Since  answering  <>n  the  13th  of  March  the  questions  yon  asked  me,  I  have 

become  acquainted  with  the  interim  report  of  the  Water-Tube  Boiler  Committee, 
published  in  the  number  of  the  Times  corresponding  to  the  same  date,  March  13. 

I  think  it  necessary  to  place  before  the  Admiralty  the  following  remarks,  which 

occurred  to  me  while  reading  that  document: 

After  declaring  in  paragraph  1  that  the  advantages  of  water-tube  boilers  for  naval 
purposes  are  so  great,  chiefly  from  the  military  point  of  view,  that  their  use  is  more 
suitable  for  the  navy  than  cylindrical  boilers,  the  committee  states,  paragraph  10,  that 

at  the  time  the  Belleville  boiler  was  introduced  into  the  navy,  in  the  Powerful  and  Ter- 

rible,  it  was  the  only  large-tube  type  of  water-tube  boiler  which  had  been  tried  at  sea 
on  a  considerable  scale  under  ordinary  working  conditions,  and  that  they  would, 

therefore,  be  justly  considered  as  the  best  system  of  water-tube  boilers  for  the  fleet. 
At  present,  on  the  contrary,  the  committee  express  the  opinion,  in  paragraph  2  of  its 
report,  that  the  Belleville  boiler  does  not  possess  any  such  advantages  over  other 

types  of  water-tube  boilers  as  to  lead  them  to  recommend  it  as  the  best  adapted  to 

the  requirements  of  His  Majesty's  navy.  It  even  suggests,  in  paragraph  4,  that  a 
preference  should  be  given  to  the  other  four  types  of  boilers.  This  new  opinion 
could  only  be  justified  if,  since  its  installation  on  board  the  Powerful  and  Terrible, 

the  Belleville  boiler  had  ceased   to  be  used  at  sea  upon  a  considerable  scale  nnder 
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ordinary  working  conditions,  and  if  from  that  time  the  Admiralty  had  had  an  oppor- 

tunity to  experiment  with  other  types  of  water-tube  boilers  to  such  an  extent  as  to 
permit  expressing  a  qualified  decision. 

The  fact  is,  as  far  as  the  Belleville  boiler  is  concerned,  that  since  its  installation  on 

board  the  Powerful  and  Terrible,  its  use  has  been  extended  to  all  the  navies  in  the 

world,  and  has  given  everywhere  the  same  good  results. 

In  regard  to  the  four  types  recommended  by  the  committee,  to  what  extent  have 

they  been  tried  by  the  British  Admiralty?  . 

Two  of  these  types,  designated  by  letters  (a)  and  ( 6) ,  have  only  been  tested  on 

board  torpedo  gunboats,  and  the  report  itself,  in  paragraph  6,  calls  attention  to  the 

fact  "that  the  experiments  observed  by  the  committee  did  not  permit  it  to  conclude 
that  the  types  in  use  on  board  the  topedo  gunboats  could  be  applied  with  equal  suc- 

cess on  board  larger  vessels;"  it  is  again  pointed  out  that  the  type  (a)  adopted 
for  vessels  on  the  stocks  differs  essentially  from  the  type  tested  under  the  above 
conditions. 

In  regard  to  the  other  two  proposed  types  [c)  and  (d),  neither  of  them  have  been 
tried  in  the  British  fleet. 

In  the  absence  of  any  comparative  experiment  judged  sufficient  by  the  committee, 

that  is,  without  a  sufficient  basis  to  establish  a  direct  comparison',  one  has  the  right 
to  ask  how  the  committee  has  reached  a  conclusion  of  the  inferiority  of  one  type  as 

compared  to  the  others  and  demanded  its  exclusion  from  all  future  constructions, 

and,  in  fact,  after  how  many  days  of  trials  and  navigation  will  the  Admiralty  have 

gathered  together  as  numerous  and  detailed  information  touching  other  boilers  as  it 

now  possesses  in  regard  to  the  Belleville  boilers  on  board  its  own  fleet  and  foreign 

Is?  How  long  before  it  will  consider  itself  sufficiently  advised  in  regard  to 

safety,  cost  of  maintenance,  risks  of  obstruction  and  corrosion  of  types  it  has  not  yet 

had  the  opportunity  to  experiment  with  on  board  large  vessels? 

How,  then,  can  it  at  present  substitute,  with  any  chance  of  better  success,  any 
boiler  system  whatsoever  for  that  of  the  Belleville  boiler? 

In  the  British  navy  there  are  many  other  installations  in  use  besides  those  on 

board  the  ̂ vm\  vessels  inspected  by  the  committee.  Battleships  and  cruisers  on 

service  in  Chinese  waters  are  fitted  with  Belleville  boilers  that  give  entire  satisfac- 
tion. The  Admiralty  would  only  be  doing  an  act  of  justice  by  letting  the  fact  be 

known. 

Od  the  other  hand,  we  should  not  lose  sight  of  the  results  of  experiences  obtained 
iu  other  navies  than  the  British. 

It  is  well  known  that  many  vessels  in  the  French  navy  fitted  with  the  Bellevilles 

have  accomplished  distant  cruises  one  after  another,  and  always  with  good  results. 

Several  of  these  large  French  vessels  are  at  this  moment  in  Chinese  and  Japanese 
iraters,  and  it  would  not  be  a  difficult  matter  for  the  British  Admiralty  to  obtain 

official  knowledge  of  the  performance  of  these  boilers  in  actual  service. 

In  the  memorandum  accompanying  the  present  communication  mention  is  made 

of  the  principal  missions  accomplished  by  a  number  of  those  French  vessels. 

In  another  navy  a  recent  fact  is  worthy  of  quotation:  The  Japanese  admiralty, 

Biter  accepting  at  Yokosuka  the  cruiser  Azuma,  built  in  France  and  fitted  with  Belle- 

yille  boilers,  wrote  an  official  letter  to  the  builders  congratulating  them  upon  the 

i  llenl  results  obtained  on  this  maiden  voyage  with  only  a  .Japanese  crew. 

Finally,  I  might  quote  the  results  obtained  on  voyages  made  by  the  mail  steamers 

of  the  Messageries  Maritime-  using  Belleville  boilers.  The  committee  is  not  igno- 
rant   of   the    results   obtained,    for   it    sent    three  of    its   members  to   Marseilles,    who 

Inspected  in  detail  the  boilers  of  the  Indus  on  the  eve  of  her  departure  and  those  of 

the  Lao*,  just  in  port  after  her  regular  trip  to  China  and  Japan.     The  commissioners 
oi  the  committee  had  an  opportunity  to  observe  the  perfect  condition  of  the  appa- 

mail  steamers.     The)  were  able  to  state,  for  instance,  that  on  board 
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the  L<tox,  the  oldest  of  the  vessels  fitted  with  economizers,  the  tubes  of  the  latter, 

after  three  years'  constant  service,  showed  no  corrosion.  I  may  be  excused  for 
expressing  my  regrets  that  the  fact  was  not  distinctly  mentioned  by  the  commis- 

sioners in  their  report. 

At  the  request  of  the  Admiralty,  one  of  its  engineer  inspectors,  Mr.  Pitt,  a  passen- 

ger on  board  the  Indus  on  his  way  to  China,  was  authorized  by  the  company,  Mes- 
sageries  Maritimes,  to  watch  the  performance  of  the  boilers  and  engines  of  that 

steamer  during  the  entire  voyage.  The  Admiralty  must  undoubtedly  have  received 

from  that  officer  precise  information  in  regard  to  the  working  of  the  Belleville  boil- 
ers that  came  under  his  immediate  observation.  It  would  be  of  great  interest  if  the 

truth,  whatever  its  nature,  was  published  as  widely  as  the  report  of  the  committee. 

I  append  to  this  communication  data  of  the  number  of  miles  run,  from  the  day 

they  went  into  service,  by  each  of  the  vessels  of  the  Messageries  Maritinies  that  are 

fitted  with  Belleville  boilers.  In  no  instance  have  any  of  these  vessels  been  laid  up 

owing  to  their  boilers. 

The  Admiralty  will  no  doubt  admit  that  the  foregoing  presents  an  ensemble  of 

known  and  important  facts  worthy  of  being  taken  into  consideration,  and  that  in 

face  of  results  so  numerous,  so  satisfactory,  and  so  concordant  no  consideration  will 

be  taken  of  the  proposition  of  the  committee  to  cancel  the  order  for  Belleville  gen- 
erators for  vessels  whose  construction  has  just  been  determined  upon,  there  being  no 

other  type  of  generators  offering  to  competent  men  and  the  public  in  general  results 

of  practical  experience  in  daily  service  as  numerous  and  conclusive  as  those  I  have 

just  briefly  enumerated. 

Sir:  As  a  sequel  to  the  letter  I  have  had  the  honor  of  addressing  you  on  the  23rd 

of  March,  on  the  occasion  of  the  interim  report  of  the  water-tul>e  boiler  committee,  I 
take  the  liberty  of  communicating  to  you  the  observations  suggested  to  me  by  the 

examination  of  those  portions  of  the  report  that  bear  specially  upon  the  technical 

questions.     I  shall  first  examine  the  criticisms  enumerated  in  paragraph  9. 

(a)  Circulation,  says  the  report,  is  defective  and  unreliable,  owing  to  the  resistance 

offered  by  the  great  length  of  tube  between  the  feed  and  steam  collector,  the  friction 

of  the  junction  boxes,  and  the  small  holes  in  the  nipples  between  the  feed  collector 

and  the  generator  tubes,  which  also  are  liable  to  be  obstructed,  and  may  thus  become 
a  source  of  danger. 

Had  not  the  Belleville  boiler  yet  entered  the  field  of  practice,  the  fears  thus 

expressed  might  be  explained  through  theoretical  conceptions  that  I  could  easily 
overcome  with  arguments  and  figures;  but  it  must  be  remembered  that  the  Belleville 

boiler  has  been  the  longest  in  use  of  all  the  water  tube  boilers,  and  that  a  great  many 

have  been  in  constant  use  for  quite  a  number  of  years  on  land  as  well  as  afloat,  and 

have  given  practical  and  satisfactory  results.  This  certainly  would  not  have  been 
the  case  if  circulation  in  the  boiler  had  not  been  normal  and  reliable. 

We  have  on  several  occasions  made  experiments  in  our  shops,  in  which  circula- 
tion in  the  elements  of  our  boilers  has  been  the  object  of  our  closest  investigations; 

we  have  verified  its  mechanism  and  intensity;  we  have  notably  established  the  fact 

that  the  quantity  of  water  circulating  in  the  elements  is  from  six  to  ten  times  greater, 

according  to  the  rate,  than  that  of  the  water  evaporated.  This  water  surplus  pass 

into  the  upper  collector  from  where  by  external  return  pipes  it  flows  back  into  the 
lower  part  of  the  elements  whose  feed  is  thus  secured  through  a  superabundant 
inflow  of  water. 

These  direct  tests,  as  well  as  the  results  of  practice,  clearly  confirm  the  reliability 

and  regularity  of  the  circulation  in  the  circuit  formed  by  the  feed  collector,  the 

evaporating  elements,  the  upper  collector,  and  external  return  pipes  of  the  Belle- 
ville boiler. 
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In  regard  to  the  small  diameter  of  the  nipples  placed  at  the  bottom  of  each  ele- 
ment, it  secures  the  even  distribution  of  the  feed  water  among  them;  the  committee 

fears  that  this  small  diameter  may  cause  obstructions,  but  it  is  only  necessary  to  state 

that  in  generators  of  average  power  adopted  for  large  vessels  this  diameter  exceeds 

40  millimeters  (1.57  inches),  which  is  much  greater  than  the  interior  diameter  of  the 

boiler  tubes  in  use  in  torpedo  boats  and  destroyers,  and  larger  also  than  the  annular 

space  between  the  tubes  of  boilers  with  concentric  tubes.  The  risks  of  obstructions 

would  thus  appear  to  be  much  less  in  the  Belleville  type  than  in  others. 

(}j)  The  use  of  an  automatic  feed  is  also  criticised  by  the  committee.  But  all 

water-tube  boilers,  owing  to  the  small  amount  of  water  they  contain,  require  regular 
feeding  proportionate  to  the  consumption  of  steam,  and  it  is  practically  impossible 

to  obtain  that  result  by  regulating  by  hand  the  quantity  of  water  introduced.  It 
must  be  remembered  that  in  squadron  mancevres  the  changes  of  speed  are  incessant, 

and  that  in  action  the  position  and  speed  of  a  vessel  may  change  at  every  moment. 

How  can  one  conceive  that  under  such  conditions  there  would  be  sufficient  personnel 

of  experience  to  regulate  by  hand  the  feed  of  all  the  boilers  of  a  large  ship? 

Automatic  feed  is  made  imperative  for  every  water-tube  boiler  on  board  men-of-war. 

Even  with  ordinary  speeds,  boilers  of  small  volumes,  of  whatever  type,  when  cou- 
pled together  in  one  single  installation,  can  not  all  at  the  same  time  have  the  same 

steam  pressure,  because  the  firing  is  never  the  same  at  the  same  moment.  This  cir- 

cumstance also  renders  the  feed  regulator  necessary  in  order  that,  in  spite  of  the  dif- 
ferences of  pressure,  the  feed  takes  place  in  all  the  parts,  according  to  the  needs  of 

each.  When  the  automatic  feed  regulator  is  properly  made  and  kept  in  proper  order 

and  the  water  pressure  sufficient,  it  is  an  instrument  that  insures  perfect  safety,  and 

in  which  one  may  place  entire  reliance.  The  above  is  so  true  that  on  board  the 

steamers  of  the  Messageries  Maritimes,  contrary  to  positive  instructions,  the  per- 

sonnel often  make  round  trips  with  the  water-gauge  cocks  completely  closed,  relying 
entirely  upon  the  feed  regulator,  only  examining  now  and  then  if  it  is  working 
regularly.  This  practice,  which  of  course  we  condemn,  has  never  been  the  cause  of 

a  single  accident. 

(c)  According  to  the  report  ot  the  committee,  the  Belleville  boiler  requires  an  extra 

pressure  in  the  feed  pipes  and  in  the  pumps,  relatively  to  the  pressure  in  the  boilers, 

and  that  constitutes  a  disadvantage.  The  excess  of  feed  pressure  is  useful  in  every 

installation  comprising  a  number  of  water-tube  generators  fed  by  the  same  pump, 
whatever  the  system  of  boilers.  That  pressure  aids  the  feed  regulator  in  securing  a 

perfect  feed  in  each  boiler,  in  spite  of  the  slight  differences  of  pressure  which  unavoid- 
ably take  place  under  steam,  owing  to  the  variations  in  firing  and  cleaning  of  fires. 

With  a  sufficient  feed  pressure  we  are  certain  that  the  boiler  with  a  momentary  higher 

pressure  of  steam  will  be  fed  with  as  much  reliability  as  the  one  with  the  lesser.  That 
excess  in  pressure  does  not  constitute  an  obstacle,  for  all  good  builders  are  now  familiar 

with  the  use  of  high  pressures,  and  are  quite  capable  of  furnishing  without  any  dif- 

ficulty all  the  piping,  joints,  and  pumps  under  proper  conditions  to  stand  the  pres- 
aged.      A    few  atmospheres   in  excess  would   present   no  difficulties  for  any 

constructor. 

(d)  It  is  the  same  in  regard  to  the  excess  pressure  in  the  boilers  relatively  to  the 

are  in  the  engines.    That  difference  is  useful  in  all  types  of  water-tube  boilers 

in  case  of  the  absence  of  large  volumes  of  water.  That  extra  pressure  permits,  cither 

the  maintenance  of  a  regular  pressure  in  the  engines,  with  the  aid  of  the  pressure 
regulator  or  reducing  valve,  and  in  spite  of  irregularities  in  firing;  or  a  reserve  of 

steam  power  for  a  sudden  increase  of  consumption.    There  was  a  time  in  the  French 
navy  when  they  objected  to  overpressure  in  the  boilers,  but  it  was  BOOn  admitted  that 

this  was  a  mistake,  and    now  the   large  vessels  of  recent    date  are  all    provided  with 
reducing  valves,  even  when  they  are  not  fitted  with  our  generators.    The  regularity 
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of  the  work  of  the  engines,  secured  by  the  use  of  reducing  valves,  is  considered  a 

great  advantage  when  steaming  in  squadron  formation. 

(e)  The  water  gauges,  says  the  report,  do  not  indicate  with  certainty  the  amount 

of  water  in  the  boiler.  This  has  led  to  serious  accidents.  If  referring  to  water  gauges 
ill  kept  or  obstructed,  this  reproach  should  apply  to  all  boiler  systems  without  a 

single  exception,  but  if  only  water  gauges  properly  kept  are  considered,  the  reproach 

is  undeserved.  The  water  gauges  of  the  Belleville  boilers  give  practically  exact  indi- 
cations of  the  volume  of  water  contained  in  the  generators. 

(/)  For  the  same  level  shown  on  the  water  gauges,  the  quantity  of  water  contained 
in  the  boiler  is  well  determined  at  different  rates  of  combustion.  When  combustion 

increases  or  decreases  the  amount  of  water  varies  naturally  and  automatically  in  the 

generator,  so  that  the  circulation  and  the  state  of  the  steam  remain  always  within  the 
most  practical  conditions,  maintaining  in  this  manner  circulation  in  the  elements  at 

a  proper  ratio  with  the  intensity  of  combustion,  without  the  least  interference  on  the 

part  of  the  firemen  on  watch.  This  arrangement,  far  from  deserving  criticism,  pre- 
sents, on  the  contrary,  a  notable  advantage,  owing  to  the  constant  state  of  the  steam 

in  the  boiler  being  obtained  naturally  without  the  medium  of  any  mechanism  or  the 
men  on  watch. 

(</)  The  report  speaks  of  the  necessity  of  providing  separators  with  automatic 

blow-out  valves  on  the  main  steam  pipes  to  provide  for  water  thrown  out  of  the  boil- 
ers when  speed  is  suddenly  increased.  This  is  a  mistake.  The  Belleville  boiler,  which 

does  not  contain  one  volume  of  still  water  in  its  steam  chest,  is  less  exposed  than 

any  other  to  priming  when  speed  is  suddenly  increased.  Everybody,  on  the  con- 
trary, is  aware  of  the  precautions  necessary  with  the  cylindrical  boilers,  as  well  as 

with  boilers  having  their  water  gauges  in  the  upper  steam  chest  to  provide  against 
priming  when  the  speed  of  the  engines  is  suddenly  increased.  The  use  of  separators 

with  automatic  blow-out  valves  is  nevertheless  an  excellent  precaution,  from  the  point 

of  view  of  good  working  of  the  engines,  as  well  as  their  preservation,  in  order  to  pre- 
vent the  water  condensed  in  the  pipes,  the  number  of  which  increases  every  day.  from 

reaching  the  cylinders.  Besides,  when  the  tubes  of  the  condensers  leak  and  the 
return  of  saltwater  is  considerable,  it  is  only  necessary  to  raise  the  water  level  in  the 

boilers  to  increase  water  circulation  in  the  elements  and  thus  prevent  the  sediment 

of  salt  in  the  tubes  and  the  corrosion  that  might  cause«their deterioration  by  heat.  In 
this  case  the  steam  comes  from  the  boiler  more  saturated,  condensation  in  the  pipes 

is  greater,  and  the  automatic  blow-out  valves  prevent  that  condensation,  even  when 
excessive  from  being  injurious  to  the  engines. 

(h)  The  committee  then  complains  of  the  constant  trouble  and  loss  of  water  result- 
ing from  the  nickel  sleeve  joints  connecting  the  elements  to  the  feed  collectors. 

These  troubles  and  losses  of  water  are  practically  unknown  on  board  vessels  using 

the  Belleville  boilers  constructed  in  France,  and  where  the  necessary  rules  for  the 

running  and  care  of  the  engines  are  properly  carried  out.  The  members  of  the 

committee  sent  to  Marseilles  had  an  opportunity  of  finding  this  out  during  the  exam- 
ination they  made  on  the  mail  steamers  Indus  and  Laos.  The  engineer  inspector, 

Mr.  Pitt,  must  certainly  have  observed  this  point  dining  his  voyage  on  the  Indus. 

It  would  be  interesting  to  learn  what  conclusions  he  formed  on  the  subject.  Assur- 
edly, the  defective  construction  of  the  cones  on  which  the  nickel  jackets  rest. 

improper  fittings,  or  the  use  of  brittle  metal  may  cause  leaks;  but  these  defects  can 

easily  be  avoided.  Leaks  might  also  be  caused  through  the  lack  of  proper  care. 

allowing  saline  deposits  or  grease  to  accumulate  in  the  lower  tubes,  sc»  that  the  metal 
would  be  overheated  and  the  tubes  distorted.  When  a  great  amount  of  salt  water  is 

returned  from  the  condensers,  the  saline  deposits  are  easily  prevented  by  timely 

blowing  out,  and  the  grease  deposits  can  be  prevented  by  the  use  of  filters.  The 

losses  of  water  referred  to  in  the  report  are  a  drawback  practically  unknown  where 

proper  precautions  are  taken  in  construction  and  in  the  care  of  the  boiler. 



295 

(i)  The  committee  also  complains  of  the  liability  of  the  upper  generator  tubes  to 
fail  by  pitting  or  corrosion,  and  the  still  greater  liability  of  the  economizer  tubes  to 
fail  from  the  same  cause.  The  question  of  corrosion  is  not  special  to  the  Belleville 
boilers.  For  a  long  time  it  has  been  a  standing  one  in  all  navies  and  in  all  types  of 
boilers.  Numerous  cylindrical  boilers  have  had  their  tubes  destroyed  from  this  cause. 

No  tubular  boiler,  be  it  fire-tube  or  water-tube,  is  therefore  exempt  from  the  risks  of 
corrosion;  but  in  no  type  has  the  question  been  longer  studied  and  with  better  results 
than  in  the  Belleville.  The  rules  laid  down  by  us  for  the  preservation  of  the  tubes 

are  simple  in  the  extreme.  They  consist  in  filling  the  boilers  completely  and  keep- 
ing them  so  filled  when  at  rest,  and  in  using  lime  in  the  feed  water  in  sufficient 

quantities  to  keep  it  alkaline.  These  directions  form  part  of  the  regulations  in  the 

French  navy  for  water-tube  boilers  of  all  types.  With  boilers  provided  with  econo- 
mizers, it  Mould  be  advisable  to  add  a  bar  of  zinc  to  each  tube  of  those  elements. 

How  is  it  that  such  simple  precautions  were  not  taken  right  from  the  beginning  on 

board  all  the  vessels  of  the  Admiralty?  How  is  it  that  many  engineers  have  denied 

the  efficacy  of  these  precautions  taught  by  experience?  Why  is  it  that  these  meas- 
ures are  not  strictly  applied  on  board  all  vessels  fitted  with  Belleville  boilers?  This 

is  a  puzzle  to  us,  but  the  fact  should  be  radically  and  immediately  set  right.  The 

Belleville  boilers  can  not  be  made  responsible  for  the  consequences  of  willful  disre- 

gard of  our  most  positive  practical  recommendations.  On  the  other  hand,  the  com- 
mittee confesses,  in  paragraph  11,  that  the  engineer  officers  in  charge  of  the  Belleville 

boilers  have  not  been  made  acquainted  with  the  best  methods  of  working  the  boilers, 

and  with  that  which  experience  has  shown  to  be  the  most  effectual  in  preventing 

pitting  and  corrosion  of  tubes.  I  must  add  that  some  engineers,  though  familiar 

with  the  measures  to  be  taken,  paid  no  attention  to  them,  and  it  would  appear  that 

these  officers  had  no  faith  in  these  precautions.  Nevertheless,  results  obtained  on 

board  numerous  men-of-war  and  merchantmen  prove  the  efficacy,  as  the  delegates 
of  the  committee  were  able  to  verify  on  board  the  Laos  of  the  Messageries  Maritimes, 

whose  economisers,  after  three  and  one-half  years  of  uninterrupted  service,  were 
opened  and  carefully  examined  by  them. 

(k)  The  upkeep  of  the  Belleville  has  so  far  proved  to  be  more  costly  than  that  of 

cylindrical  boilers;  in  the  opinion  of  the  committee  this  excess  is  likely  to  increase 

materially  with  the  age  of  the  boiler.  The  inexperience  of  the  personnel,  pointed 

out  in  paragraph  11  of  the  report,  plays  such  an  important  part  in  the  question  of 

the  upkeep  that  it  is  impossible  to  find  in  the  conditions  outlined  by  the  committee 
on  the  vessels  inspected  by  them  a  basis  for  an  appreciation  of  that  question.  For 

instance,  several  of  the  vessels  mentioned  in  paragraph  8  have  met  with  certain  acci- 
dents to  the  boilers  that  were  evidently  caused  by  defective  construction  or  bad 

management.  The  upkeep  will  certainly  decrease  instead  of  increasing  as  soon  as 

ctfi  are  rectified  and  the  personnel  becomes  more  familiar  with  the  handling  and 

can-  of  the  Belleville  boilers.  In  comparing  the  expenditures  in  Belleville  and 
cylindrical  boilers,  account  should  be  taken  of  the  enormous  expense  incurred  in 

replacing  the  latter  when  they  become  worn-out,  and  the  immobilization  of  vessels 
made  necessary  when  repairing.  The  Belleville  boilers,  on  the  contrary,  can  be 

repaired  even  in  the  course  of  a  cruise,  and  at  any  rate  without  interfering  with  the 
hull. 

{(')  The  paragraph  under  this  head  in  section  !)  of  the  report  ends  with  the 

remark  that  the  committee  are  not  prepared,  without  l'urt  her  e\  periencc,  to  say  to 
whal  extent  their  observations  may  not  apply  to  other  types  of  water-tube  boilers. 
Under  these  circumstances  the  examination  of  the  observations  contained  in  this 

paragraph  presents  much  less  interest  than  those  preceding.      They  areas  follows: 

The  Belleville  boilers  require  additional  evaporating  plant.     This  condition  has 
QOt  been  remarked    in   ot  her  navies  ami  merchant    marine,   where  conditions  are  the 

lame  from  that  point,  of  view,  whether  Belleville  or  other  types  of  boilers  be  con 
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sidered.  The  mail  steamers  of  the  Messageries  Maritimes  have  no  otlier  evaporating 
plant  besides  what  would  be  required  for  the  use  of  the  crew  and  passengers.  The 

remarks  of  the  committee  are  therefore  the  results  of  exceptional  conditions,  for 

which  the  Belleville  boilers  are  nowise  responsible — for  instance,  leaks,  traceable  to 
faulty  construction  or  bad  management,  or,  again,  the  increasing  use  of  auxiliary 
engines  and  the  extensive  number  of  pipes  they  require.  The  wide  differences  that 

have  been  noticed  in  the  consumption  of  water  on  board  various  vessels,  according  to 

the  manner  of  performing  the  service,  prove  that  these  consumptions  should  not  be 
attributed  to  the  boilers  alone. 

2.  The  greater  consumption  of  coal  of  the  Belleville  boilers  under  ordinary  condi- 

tions. We  have  not  sufficient  data  to  enable  us  to  discuss  that  point.  It  can  not,  how- 
ever, be  denied  that  at  the  time  of  the  experiments  of  which  an  account  appears  in 

the  official  document  published  by  the  Admiralty,  better  results  were  obtained  with 

the  Belleville  than  with  cylindrical  boilers.  Why  should  not  the  same  relative  results 

be  obtained  in  everyday  service?  We  can  account  for  it  only  by  the  perfect  knowl- 
edge the  personnel  has  of  the  cylindrical  boilers,  and  its  lack  of  instruction  in  the 

management  of  the  Bellevilles.  It  is  also  possible  that  the  proportions  adopted  for 

the  firebars  on  board  vessels  of  the  royal  navy  are  not  suitable  from  the  point  of  view 

of  results  sought  at  ordinary  rates  of  combustion.  These  bars  are  approximately  15 
millimeters  (0.59  inch)  wide  and  the  same  distance  apart.  During  trials  the  use  of 

broken  coal  and  the  care  given  to  firing  permit  obtaining  with  these  grates  satisfac- 
tory results,  but  even  ashore  that  proportion  is  not  satisfactory.  During  trials  ashore 

with  two  generators  of  the  PoirerfuJ,  at  Barrow,  our  principal  engineer  obtained  very 

efficient  results  by  reducing  the  space  between  the  bars.  Under  ordinary  conditions 

coal  is  used  as  it  comes,  and  the  fires  are  conducted  with  much  less  precision  than  dur- 
ing trials  limited  to  time;  the  disadvantages  of  the  too  wide  spacing  of  the  bars  thus 

become  more  apparent;  besides,  a  great  deal  falls  through  the  spaces  between  the 

bars  and  at  the  same  time  these  spaces  give  free  passage  of  air  to  parts  of  the  grate 

momentarily  not  covered  with  coal.  These  conditions  are  particularly  objectionable 

in  furnaces  where  the  flame  ascends  vertically,  especially  if  the  apparatus  for  inject- 
ing air  over  the  grates  is  not  used.  This  cause  operates  all  the  more  as  the  personnel 

is  less  familiar  with  the  management  of  furnaces  from  which  the  flames  ascend  ver- 
tically, and  fails  to  carry  out  our  instructions  in  regard  to  the  use  of  apparatus  for 

mixing  the  gases. 

3.  In  consequence  of  the  preceding  two  points,  the  committee  doubts  that  the 

economy  in  weight  obtained  in  the  construction  of  water-tube  boilers  corresponds  in 

reality  with  an  increase  in  the  vessel's  radius  of  action.  This  increase  of  radius  of 
action  will  become  effective  when  the  personnel  of  the  fire  room  is  better  able  to 

manage  the  new  boilers  intrusted  to  its  care.  This  consideration  very  likely  caused 

the  remark  of  the  committee  that  probably  the  observations  made  in  paragraph  1 

apply  in  the  same  way  to  the  various  types  of  water-tube  boilers. 
Paragraph  11  of  the  report  of  the  committee  is  certainly  one  of  those  that  will 

attract  most  the  attention  of  the  Admiralty  and  the  public.  The  committee,  in  the 

first  place,  give  out  the  opinion  that  in  order  to  obtain  a  more  satisfactory  working 

of  the  Belleville  generator  more  than  ordinary  experience  and  skill  are  required  on 

the  part  of  the  engine-room  staff.  The  latter  should,  at  any  rate,  acquire  different 
experience  and  different  notions  from  those  acquired  in  the  management  of  the 

cylindrical  boilers.  The  new  water-tube  boilers,  including  the  Belleville,  are  indeed 
different  in  their  principles,  in  their  construction  and  working,  from  the  old  boil. 

The  management  of  the  fires  is  different  in  furnaces  with  ascending  flames  from  that 

in  furnaces  with  horizontal  flames.     New  engines  require  new  practical  instruction. 

In  my  letter  of  the  13th  instant  I  called  the  attention  of  the  Admiralty  to  the  fact 
that  in  other  navies  this  instruction  is  the  natural  result  of  the  extended  intercourse 

between  the  engine-room  staff  of  the  vessel  and  our  engineers  and  litters  during  the 
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fitting  out  and  trials  of  the  boilers;  a  continuous  exchange  of  information  takes  place 

during  which  all  the  apparatus  is  successively  examined  and  explained  and  all  the 
conditions  of  rates  of  combustion  tried,  one  after  another,  to  the  great  advantage  and 

instruction  of  the  engineers.  It  is  certain  that  the  constructors  to  whom  the  Admi- 
ralty intrusts  the  building  of  the  boilers  are  not  as  well  acquainted  as  our  own  with 

the  details  of  construction  and  service;  that  they  are  less  impressed  with  the  impor- 

tance and  raison  d'etre  of  each  part,  and  consequently  less  apt  to  appreciate  their 
importance.  In  the  absence  of  this  natural  instruction  some  measures  should  cer- 

tainly be  taken  to  enable  the  engineers  of  the  fleet  to  obtain  the  best  results  with  the 

apparatus  intrusted  to  them. 

Paragraph  12  of  the  report  proposes  the  following  questions,  the  same  as  were  made 

by  the  Admiralty  in  their  letter  to  me  of  the  6th  of  March:  Suppression  of  the 

economisers  and  a  return  to  the  type  of  the  Powerful  for  vessels  under  construction; 

second,  adoption  of  a  deeper  furnace;  third,  increase  of  the  diameter  of  the  steam 

collectors.  Although  I  hastened  to  answer  from  Cannes  on  the  13th  instant  the 

Admiralty's  communication  on  the  subject,  I  think  it  useful  to  revert  to  these  three 
points  with  additional  details. 

In  the  first  place,  even  if  at  the  lower  rates  of  combustion,  those  most  in  use  in 

daily  service,  the  consumption  of  the  economiser  type  should  not  be  more  advan- 
tageous than  that  of  the  noneconomiser  types,  the  advantage  is  so  great  at  higher 

rates  of  combustion  that  that  single  reason  would  justify  the  retention  of  the  new 

type.  To  be  sure  the  coal  economy  at  the  lower  rates  of  combustion  is,  in  ordinary 
circumstances,  interesting  from  the  point  of  view  of  money  expenditure;  but  in  time 

of  war  the  economy  of  coal  supply  at  high  rates  is  still  more  important.  That  con- 
sideration seems  to  me  conclusive;  it  was  so  judged  by  all  competent  men  when  I 

undertook  the  study  and  pursued  my  tests  of  the  economiser  type.  On  the  other 

hand,  the  experiments  made  with  the  latter  have  given,  even  at  moderate  rates,  far 

better  results  than  the  other  type.  These  experiments  have  been  repeated  over  and 

over  again,  not  only  under  the  control  of  the  engineers  of  the  Admiralty,  but  also 

under  the  control  of  the  engineers  of  the  French  navy  and  various  technical  associa- 
tions. The  concordance  of  the  results  leaves  no  room  to  doubt  their  accuracy.  If 

in  the  experience  of  the  Admiralty  the  same  results  have  not  been  realized  in  serv- 

ice, I  can  only  attribute  the  fact,  to  a  great  extent,  to  the  inexperience  of  the  person- 
nel, which  has  brought  about  such  poor  results  as  to  confuse  comparisons.  The  size 

of  grates  may  have  contributed  to  abnormal  consumptions  of  coal  in  ordinary  service 
in  both  types,  and  given  misleading  results. 

In  regard  to  the  adoption  of  deeper  fire  boxes  than  those  described  in  the  cuts  for- 

warded by  us  to  the  Admiralty,  I  had  the  honor  to  ask  you,  in  my  communication  of 

the  13th  instant,  what  observed  facts  warranted  the  change.  I  find  nothing  of  the 

kind  in  the  committee's  report,  and  that  no  tests  have  been  made  to  study  the  ques- 
tion. This  must,  then,  be  a  simple  conception  of  theoretical  conditions  to  which  1 

oppose  our  numerous  tests  and  our  long  experience  with  our  generators.  If  it  were 
a  question  of  using  coke  or  anthracite,  the  increase  in  depth  of  the  furnaces  might 
prove  advantageous.  On  the  contrary,  it  would  be  disadvantageous  in  case  of  using 
bituminous  coal,  owing  to  the  increase  of  radiating  surface  of  the  furnace,  which 

u  on  id  cause  too  quick  Liberation  of  the  gases,  rendering  their  com  bust  ion  more  diffi- 

cult.     For  the  same  reason  the  clinkers  would  be  hotter  and  more  fusible,  and  hence 

the  cleaning  of  the  tires  more  laborious.  From  another  point  of  view,  a  greater 
depth  of  firebox  would  demand  a  higher  front  and  consequently  a  greater  area  of 
the  exterior  radiating  surface  which  is  the  hottest  and  the  nearest  to  the  men.  That 

Condition  would  tend  to  make  the  firemen's  lives  more  intolerable. 
Finally,  a  greater  diameter  of  the  collectors  would  necessitate  greater  thicknesses 

and  consequently  an  increase  in  weight  We  have  tried  steam  collectors  of  various 

diameter- ami  finally  decided  upon  the  one  in  use,  having  found  no  advantage  in 
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larger  types.  In  the  absence  of  new  facts  I  am  therefore  of  the  opinion  that  the 

present  diameter  should  be  adhered  to.  A  very  slight  increase — five  centimeters,  for 
instance — would,  of  course,  have  no  other  disadvantage  than  that  of  increasing  the 
weight  and  volume. 

In  paragraph  13  the  report  recommends,  for  furnishing  steam  for  auxiliary  pur- 
poses, the  use  of  special  cylindrical  boilers  instead  of  water-tube  boilers.  The  ques- 

tion is  of  no  great  importance,  as  I  think  that  the  type  of  boiler  has  but  little 
influence  on  the  consumption  of  fuel  used  for  this  purpose.  What  is  more  important 
is  the  reduction,  as  far  as  possible,  of  the  number  of  the  auxiliaries,  their  efficient 
use  of  steam,  their  grouping  in  order  to  reduce  the  length  of  steam  pipes,  the  use  of 
exhaust  steam,  and,  above  all,  the  substitution  of  electric  power  for  steam  power 
wherever  practicable. 



SERVICE  PERFORMED  BY  FRENCH  VESSELS  FITTED  WITH 
BELLEVILLE  BOILERS. 

Voltigeur,  dispatch  vessel;  in  commission  from  1880  to  1886,  with  an  exception  of 
an  interval  of  ten  months. 

Milan,  cruiser;  in  commission  from  1882  to  1890  and  from  1892  to  1898;  fourteen 

years  of  active  service. 
Hirondelle,  in  commission  from  1890  to  1895. 

Amiral  Bigault-de-Genouilly,  cruiser;  attached  to  the  Flying  Division  of  the  Atlantic 
from  1891  to  1898;  with  four  cruisers  in  the  Atlantic  Ocean  and  Newfoundland  waters, 
from  1893  to  1897. 

Leger  and  Levrier,  torpedo  vessels,  have  constantly  been  attached  to  squadrons 

from  the  date  of  their  commission  (1892)  to  December,  1899,  or  seven  and  one-half 

years'  continuous  service. 
Alger,  cruiser,  first  class;  in  squadron  from  date  of- commission  (1893),  with  a  cruise 

of  twenty-eight  months  in  the  Orient  from  October,  1894,  to  February,  1897.  She 
returned  from  that  cruise  in  perfect  condition. 

LatoucJie-Treville  and  Chanzy,  armored  cruisers;  in  commission  since  1895;  five 

years. 
Amiral  Charner,  cruiser;  in  commission  since  1895;  at  present  in  Chinese  waters; 

five  years'  service. 
Brenrms,  battleship;  squadron  duty  since  1895. 

Amiral  Treliouart,  coast-defense  vessel ;  squadron  duty  since  1896. 
Bruix,  cruiser;  placed  in  commission  in  1896;  after  a  cruise  in  the  Orient  from 

February  to  December,  1898,  returned,  having  accomplished  her  mission. 

Bugeaud,  placed  in  commission  in  1896;  ordered  to  China  in  February,  1900,  after 
four  years  in  service. 

Descartes,  cruiser;  in  commission  since  1896;  has  been  on  China  Station  since 

January,  1897. 

Pascal,  cruiser;  in  commission  since  1896;  has  been  on  the  China  Station  since 

January,  1898. 

Arnrnd  Pothuau,  cruiser;    on  squadron  duty  since  June,  1897. 

Galilee,  cruiser;    squadron  duty  since  September,  1897. 

Bouvet,  battleship;  squadron  duty  since  March,  1898. 

Lavoisier,  cruiser;  squadron  duty  since  April,  1898. 

CaMnat,  cruiser;  squadron  duty  since  acceptance  trials  May,  1898,  to  ̂ \u\  of  1899. 

I'rotrt,  cruiser;  sailed  from  Kochefort  in  1899  for  a  cruise  in  the  Pacific,  and  is 
still  on  that  service  (December,  1900). 

Charlemagne  and  Gaulois,  battleships;  squadron  duty  since  their  final  trials 
January,  1900. 

Sainfajjouis,  battleship;  squadron  duty  since  September,  1900. 
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BELLEVILLE  BOILER  (ECONOMISER  TYPE). 
REFERENCES. 

ABC,  boilers  placed  side  by  side. 
a  b,  generator  tube  sections  of  boilers  A  B. 

A1  B1  C1,  economisers  of  boilers  ABC. 
a1  b1,  tube  sections  of  economisers  A1  B1. 

«'  b\  combustion  chamber  between  generator  and  economiser  tube  sections  a  b 
and  a1  b1. 

b'2,  air  jets  for  mixing  the  gases  in  the  combustion  chamber  b\ 
A'  B',  self-acting  feed  regulator  for  boilers  A  B, 

COURSE    FOLLOWED    BY    FEED    WATER    (SEE    BOILER    b)  . 

The  water  delivered  by  the  feed  pump  passes  through  the  feed-regulating  valve  D, 
and  is  led  by  pipe  d  to  the  self-acting  regulator  E,  which  suits  the  amount  of  teed  to 
the  requirements  of  the  boiler.  From  the  regulator  E  the  water  is  led  by  pipe  t  to 
the  inlet  collector  G  of  the  economiser  B,  whence  it  is  distributed  to  the  economiser 
tube  sections. 

The  water  is  heated  on  its  way  through  the  economiser  tube  sections  bl  bl,  and 
passes  through  them  to  the  outlet  collector  H,  and  by  the  pipe  h  to  the  feed-check 
valve  K,  fitted  in  front  of  the  steam  collector  L,  as  in  the  ordinary  type  of  Belleville 
boiler. 

The  total  horsepower  of  seagoing  ships  fitted  or  to  be  fitted  with  Belleville  boilers 
is  as  follows: 

French  navy   

The  Messnt,'rrH's  Maritimes  Oo 
French  Western  Railway  Co.. 

English  navy   

Russian  navy   

Japanese  navy   

Austrian  navy   

Chilean  navy   

Argentine  navy   

Italian  navy   

Spanish  navy   

.S0(1 

1MI 

Number of  ships. 
Total  horse- 

power. 

40 

371.320 

14 

B7,  m 
7 17.  <XX) 

65 

1,046,480 
31 JM.300 

10 

US,  700 
5 

fit,  708 
4 

28,  .XX) 

1 
13,800 

2 
IVJ.TXX) 

1 
11,000 

•J.  o;>t>.  920 



Front  elevation 

BELLEVILLE    BOILER    (ECONOMISER    TYPE). 
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THE  BELLEVILLE  AUTOMATIC  FEED  REGULATOR. 

1.  Water  column. 

2.  Pipe  in  communication  with  water  of  generator. 
3.  Pipe  in  communication  with  steam  of  generator. 
4.  Automatic  feed  valve. 
5.  Float. 
6.  Float  levers. 

7.  Counterweight  lever. 

8.  Connections  of  lever  7  with  6  through  stuffing-box. 
9.  Connection  of  automatic  valve  with  lever  7 

10.  Fixed  counterweight. 
11.  Variable  counterweight. 
12.  Spring  of  counterweight. 
13.  Feed  inlet, 
14.  Feed  outlet. 

15.  Gauge. 
16.  Gauge  cocks. 
17.  Cleaning  plug. 
The  rise  or  fall  of  the  float  acts  upon  the  system  of  levers  and  permits  the  weights 

to  open  or  close  valve  4.  When  the  water  falls,  the  valve  is  opened,  and  when  the 
valve  closes,  the  excess  water  is  returned  to  the  feed  tank. 

301 



NICLAUSSE  WATER-TUBE  BOILER. 

The  principal  features  of  the  Niclausse  water-tube  boiler  are  showTn  in  the  cuts. 
There  is  a  steam  and  water  drum  at  the  top,  fitted  with  a  diaphragm  for  the 

entering  feed  water. 

Inclined  duplex  tubes  are  used,  and  are  made  of  unwelded  steel  in  a  single  piece, 

the  lanterne  being  punched  into  the  tube  itself.  The  tubes  have  conical  ends  fitting 

coned  surfaces  in  the  headers  and  are  held  in  place  by  external  dogs.  They  are 

interchangeable,  which  allows  the  lower  tubes  next  to  the  fire  to  be  replaced  by  the 

upper  tubes.  They  are  arranged  vertically  over  each  other,  so  that  each  group  has 
its  own  header  chamber,  which  is  connected  to  the  steam  and  water  drum.  In 

experiments  on  the  Seagull  a  tube  was  removed  and  replaced  by  another  in  twenty- 
five  minutes. 

The  collectors  are  now  made  of  a  wire-drawn  tube  without  welding,  rectangular 
in  section,  and  with  conical  apertures  for  the  tubes. 

The  circulation  is  indicated  in  the  cuts.  The  descending  feed  water  passes  through 

the  internal  tubes,  then  back  through  the  annular  space  between  it  and  the  outside 

tube,  and  is  separated  from  the  ascending  hot  water  and  steam. 
The  following  table  shows  the  vessels  fitted  or  to  be  fitted  with  Niclausse  boilers: 

Country. 

France 

Russia   

England   

Germany   

Italy   

United  States 

Spain   

Turkey   

Horse- 
power. Battleship  Suffren   

Battleship  Marceau   

Battleship  Henry  IV   

Battleship  Requin   

Armored  cruiser  Leon  Gambetta   

Armored  cruiser  Gueydon   

Armored  cruiser  Conde   

Armored  cruiser  La  Gloire   , 

Armored  cruiser  Klcber   

Cruiser  Friant   

Cruiser  Dnvout   

Torpedo  cruiser  Fleurus   

Torpedo  boat  Tern  era  ire   
Gunboat  Decidee    

Gunboat  Zelee   

Cruiser  Variag   

Battleship  Retwisan   
Gunboat  Khrabry   

1  armored  cruiser   

Sloop      . 

Gunboat  Seagull   

Cruiser  Freya   

Cruiser  ( iazelle   

Battleship  Begins  Margherita   

Armored  cruiser  Guiseppe  Garibaldi 

Armored  cruiser  Francesco  Ferrucio 

Battleship  Maine   
Monitor   

Battleship  l'elayo   
Armored  cruiser  Cristobal  Colon   

Battleship  Messoudieh   

16,500 
14,000 

11,500 

7,000 27,000 
20,  200 

20,  200 
20, 200 

18,000 

9, 000 9,000 
4,000 
1,500 

1,000 

1,000 20,000 
15,000 

3,000 
22,000 

1,400 

3,000 
10,000 
7, 000 

19,000 
14,000 
14.000 

16.000 

2,  no 
9,000 
14,000 
11.000 
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NKJLAUSSE   WATER  TUBE    HOILEK. 
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BABCOCK   AND    WILCOX    BOILER. 



BABCOCK-WILCOX  BOILER. 

The  new  type  of  this  boiler  is  made  of  wrought  steel  and  has  the  baffle  plates 

arranged  to  cause  the  products  of  combustion  to  pass  three  times  across  the  tubes 

before  entering  the  uptakes.  The  boiler  for  the  Cincinnati  has  tubes  2  inches  out- 
side diameter  and  8  feet  long,  while  the  bottom  tube  in  each  section  is  4  inches 

outside  diameter  and  is  8  feet  5J  inches  long.  There  are  526  small  tubes  and  40  large 

tubes.  The  total  heating  surface  is  2,640  square  feet.  The  grate  has  an  undivided 

area  of  63.25  square  feet. 

The  following  patent  specifications  describe  the  new  type  of  this  boiler: 

In  the  accompanying  drawing  the  figure  represents  a  side  elevation  of  the  gener- 
ator, showing  the  disposition  of  the  baffles. 

The  relative  arrangements  of  the  main  parts  of  the  generator  herein  shown  are 

substantially  similar  to  the  corresponding  parts  illustrated  in  the  prior  patent  referred 

to,  A  A  representing  the  headers;  B,  the  intermediate  inclined  water  tubes;  C,  the 
furnace,  and  D  the  elevated  steam  and  water  drum.  The  inclined  water  tubes  are 

shown  of  different  sizes,  similar  to  those  shown  in  the  patent  referred  to,  the  larger 

tubes  with  intermediate  spaces  being  located  directly  above  the  furnace. 

In  the  present  structure  a  greater  space  a  is  designed  between  the  inclined  clusters 
of  the  different  sizes  of  water  tubes  to  provide  a  chamber  for  greater  expansion  of 

the  products  of  combustion  and  to  locate  the  accumulation  of  ashes  and  dirt  and 
facilitate  their  removal. 

The  furnace  roof  and  baffle-plates  are  preferably  arranged  as  shown  in  the  draw- 
ing, the  roof  b  at  the  top  of  the  lower  series  of  water  tubes  and  at  the  bottom  of  the 

chamber  a  and  extending  from  the  front  header  partially  over  the  furnace  forming 
a  reverberatory  surface  for  the  products  of  combustion  from  beneath,  and  an  ash 

receptacle  from  above.  At  the  end  of  the  roof  6  the  baffle  h  is  placed,  extending 

upward  across  the  chamber  a  and  about  half  the  depth  of  the  cluster  of  inclined 

water  tubes.  About  midway  of  the  chamber  formed  by  the  roof  b  and  the  baffle  h 

another  baffle  k  is  fixed,  which  depends  from  the  top  of  the  generator  and  also 
extends  about  half  the  depth  of  the  cluster  of  water  tubes.  This  arrangement  of 

the  roof  and  baffles,  as  clearly  illustrated,  causes  the  products  of  combustion  to 

reverberate  within  the  furnace  and  to  follow  the  course  indicated  by  the  arrows 

to  the  escape  or  uptake,  and  whereby  the  expanded  gases  are  thoroughly  circulated 
throughout  the  chamber  a  and  crossed  and  recrossed  among  the  inclined  water  tubes, 

and  by  the  increased  distance  they  are  required  to  travel  their  effective  heat  is  not 

only  fully  absorbed,  but  applied  at  the  most  advantageous  points.  This  relative 

arrangement  of  the  bailies  is  especially  advantageous  in  association  with  the  enlarged 
portion  of  the  combustion  chamber  of  the  furnace,  wherein  a  much  greater  degree 

of  expansion  of  the  gases  takes  place  than  in  furnaces  of  ordinary  construction,  and, 
further,  hi  connection  with  the  supplementary  expansion  chambers.  This  latter 

part  of  my  invention  also  provides  for  the  concentration  of  ashes  and  dust  upon  the 
Inclined   roof  6,  from  which    they  can   be  readily  removed   through  a  cleaning  door 

communicating  therewith  at  the  Bide  of  the  generator. 
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YARROW  WATER-TUBE  BOILER. 

The  Yarrow  is  a  boiler  with  ''drowned"  tubes.  The  drum  runs  from  back  to 
front  and  the  tubes,  which  are  straight,  are  expanded  directly  into  it  in  two  groups,  one 
on  each  side,  so  that  the  boiler  with  its  tubes  forms  an  inverted  V.  All  the  tubes  of 

each  group  are  expanded  at  the  lower  ends  into  a  flat-sided  horizontal  drum  just 

below  the  fire  level.  The  circulation  is  from  the  upper  drum  downward,  either  by- 
special  large  down-comer  pipes,  or  by  the  outer  and  less  heated  tubes  of  each  group, 
and  up  again  by  the  small  tubes  or  those  nearest  the  fire. 

The  general  principles  of  the  large  tube  type,  recommended  by  the  boiler  com- 
mittee for  trial,  are  the  same  as  the  small  tube  type.  The  tubes  in  the  former  are  of 

If  inches  outside  diameter,  and  it  weighs  about  50  per  cent  more  than  the  boiler 
used  in  torpedo  boats. 

The  following  table,  issued  by  the  Yarrow  Company,  shows  to  what  extent  this 
boiler  is  being  adopted  for  large  vessels: 

Cruisers  and  battleships  buiU  and  building  with  Yarrow  boilers. 

Type  of  vessel. 

For  the  Duteh  navy: 
Cruiser   

Do   
Do    
Do   
Do   
Do   

Ironclad   
Do   
Do   

For  the  Swedish  navy: 
Cruiser   

Do   
Armor  clad   

Do   
Do   
Do   

Cruiser   
For  the  Austrian  navy: 

Cruiser   
Do   
Do   
Do   

Ironclad   
For  the  Portuguese 

navy  (built  by  Ann- 
strong,  Mitchell  it 
Co.,  Limited): 

Cruiser   
For  the  Norwegian 
navy  (now  complet- 

ing by  Armstrong, 
Mitchell  &  Co.,  Lim- 

ited) : 
Ironclad   

Do   

Built  or  building. 

Built      Holland 
.do 
.do 

.do 

.do 

.do 

Name. 

Fricsland   
Zeeland   
Utrecht   
Gelderland   
Noord  Brabant 

Building      Koningin  Regentes 
  do      De  Ruyter   
  do      (Not  yet  named)  . . . 

Built    Psilandcr   
  do    Clas  Uggla . . . 
Building    Dristigheten . 
....do    A   
....do   
....do   
Being  designed. 

Built      Zeuta   
  do   Vspern       
  do      (Not  yet  named) 
Building   <1<> 
  do   do 

Built 

Building 
  do... 

Dun  Carlos  I 

Norge  ... 
Eidsvold. 

1  7,500  H.  P.  Yarrow  boilers  and  2,500  H.  P.  cylindrical  boilers. 
2  All  Yarrow  boilers. 
3  All  Yarrow  boilers.     Trials  finished. 

*  All  Yarrow  boilers.     On  the  point  of  trial, 

I.  H.  P 

110,000 

no,  ooo 
'lO.OOO 

M0.  (XX) 

2 10, 000 -'  10,  (XX) 

2  6,  000 
2  6, 000 
26,000 

2  4.500 -  1,500 

■  6,000 
2 ;;,  (XX) «6,000 
*6,000 

2 12, 000 

«7,300 

■  7,800 
113,000 114,000 

>  12, 500 

a  4, 600 
•  1,500 
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YARROW  WATER-TUBE   BOILER. 

(Transverse  section  showing  circulation.) 
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DURR  WATER-TUBE   BOILER. 



DURR  WATER-TUBE  BOILER. 

The  characteristics  of  the  Diirr  boiler  are  a  large  water  chamber,  divided  into  two 

parts;  the  duplex  tubes  passing  into  the  two  parts  of  this  water  chamber,  the  col- 
lector at  the  top,  and  the  superheater. 

The  tubes  are  inclined  and  the  rear  ends  rest  in  the  rear  wall,  so  that  they  can 

expand  without  limit  and  without  bending.  "The  duplex-tube  arrangement  is  also 
employed  in  the  superheater. 

The  feed-water  flows  downward  in  the  front  half  of  the  water  chamber  and  through 
the  inner  tubes.  The  steam  and  hot  water  then  pass  through  the  outer  tubes  and 

ascend  into  the  front  part  of  the  drum  collector,  where  the  steam  enters  the  tubes  of 

the  superheater  and  in  which  any  water  that  may  have  been  carried  along  is  evaporated. 

Vessel*  jilted  or  to  befitted  with  Diirr  water-tube  boilers. 

Germany: 
Battleship  Bayern   
Battleship  Baden   
Battleship  Sachsen   
Armed  cruiser  Prinz  Heinrich   

Armed  cruiser  "  B  "    
Armed  cruiser  Ersatz  KiJnig  Wilhelm 
Cruiser  Victoria  Louise   
Cruiser  Vineta   

England: 
Cruiser  Encounter   
Cruiser  Medusa   

I.  H.  P 

6,370 
6,200 

6,400 

15, 600 
18,000 

18, 000 
11,390 
10, 650 

12,500 

9,000 

Steam  pressure— atmospheres,  pounds  per  square  inch 
Grate  area,  each  boiler: 

Square  meters   
.Square  feet   

Water-covered  heating  surface: 
Square  meters   
Square  feet   

External  diameter  of  outer  tubes: 
Millimeters   
inches   

Length  of  outer  tubes: 
Meters   
Feet   

Ratio  of  heating  surface  to  grate  area   
Superheating  surface: 

Square  meters   
Square  feet   

Diameter  of  collecting  drum: 
Meters   
Feet   

Steam  space,  excluding  superheater: 
Cubic  meters   
cubic  feet   

Total  weight  without  water,  tons   
Total  weight  with  water,  tons   
Total  weight  per  square  meter  heating  surface,  tons.. 

'1  oial  weight  per  square  foot  heating  surface,  tons. . . 
Ditto  per  maximum  f.  H.  1'   
Patio  oi  floor  area  to  heating  surface   
Trial  trip: 

Kilograms  fuel  per  hour  per  square  meter  grate 
ana   

Pounds  fuel  per  hour  per  square  foot,  grate  area. 
Forced  draft,  inches  w.  g   

Fuel  per  J.  H.  J'.  hour- Kilograms    , 
Pounds    

i   ii.  P.  per  square  meter  heating  surface   
I   H.  P.  per  square  foot  beating  surface   

Normal  natural  draft 
Kilograms  fuel  per  hour  per  square  meter  grate 

area   

Pounds  fuel  pei  hour  per  square  tool  grate  area. 
Fuel  per  I   H   P.  hour— 

Kilograms   
Pounds      

I   H    P  pei  square  metei  heating  surface      
i   H   P  pei  square  fool  beating  surface      

Victoria 
Louise. 

15 

5. 22 

56.1 

215.  4 

2, 316 83 
H 

2.12 

6.96 41.3 

16.5 
177 

.85 2.79 
1.3 

16 
IS.  21 
23.  05 
.107 

.  0095 

.  025 

.  039 

175 
36 
H 

.90 

1.88 

•1.27 

.  397 

OK 

II 

.KA 

i  88 

1.  17 

.187 

Vineta. 

13 

4.64 
49.9 

201.4 

2, 162 83 

3i 

2.02 
6.63 
43.4 

11 

118 
.90 

2.  96 

1.7 60 

20.31 
25.  31 

.126 .0117 

.028 

.038 200 

41 

1§ 

.96 
2. 12 

■1.55 

.  123 

641 

W 

I.  19 

.  11(1 

Prinz 
Heinrich. 15 

6.75 
72.6 

284. 14 

3, 055 
83 

3i 

2.  01 
6.70 

42 
15.7 
169 

1.10 
3.61 

3.2 113 

29.  35 

:iti.  K,r> 

.130 
.0121 

.  033 

.  037 

L66 
31 

1 
2.  20 
3.  92 

.  lit)  I 

Cruiser "B." 

13* 

7.4 79.6 

312. 15 

3,350 

83 

3i 

2.13 
6.99 
42.8 

16.4 176 

1.15 

3.77 

3.5 124 
31.04 

88. 74 
.124 

.0115 
.  030 
.  086 

175 

36 

1.07 

2.156 
1.11 

.382 

L252     (»i 20 





IV. 

WIRELESS  TELEGRAPHY. 

By  Lieutenant  L.  R.  ije  Steiguer,  U.  S.  Navy, 

Staff  Intelligence  Officer. 

During  the  early  development  of  wireless  telegraphy  it  was  soon 

realized  that  its  use  would  be  largely  for  maritime  and  military  pur- 
poses. The  electrical  engineers  and  experts  then  proceeded  with  this 

idea  in  view  and  have  perfected  their  instruments  for  communication 

between  ships,  between  ships  and  light-houses  and  stations  on  shore, 
and  between  islands  where  the  laying  of  a  cable  is  a  difficult  operation. 

It  is  of  especial  interest  to  naval  officers,  owing  to  the  success  with 

which  long-distance  communication  has  been  maintained  over  the 
water,  its  great  possibilities  for  navigating  purposes,  and  for  use  on 
scouting  vessels,  and  its  independence  of  weather,  fog,  snow,  rain,  or 

darkness.  Great  progress  has  been  made  during  the  last  year,  mainly 
in  the  following  points: 

1.  Tuned  and  multiplex  wireless  telegraphy. 

2.  Increased  distance  over  which  messages  can  be  transmitted. 

One  of  the  great  disadvantages  for  naval  purposes  has  been  that 

privacy  of  messages  could  not  be  secured,  and  in  the  fact  that  mes- 
sages could  be  rendered  unintelligible  by  working  another  transmitter 

within  the  Held  of  the  waves.  Mr.  Marconi  claims  to  have  succeeded 

in  tuning  his  receiving  instruments  so  that  they  respond  only  to  timed 
transmitters.  To  prove  the  success  of  his  system,  two  messages  were 

sent  from  St.  Catherine  Point,  one  in  English  and  one  in  French.  The 
receivers  at  Poole  were  connected  to  the  same  air  wire,  about  4<>  feet 

in  length,  and  each  rolled  out  the  message  on  its  tape,  that  in  English 

on  one  and  that  in  French  on  the  other.  While  these  experiments 

were  being  carried  out,  others  for  the  British  Admiralty  were  taking 
place  between  Portsmouth  and  Portland.  These  lines  of  communica- 

tion intersected  each  other,  hut  no  interference  or  confusion  of  mes- 

sages resulted. 

When  the  German  squadron,  after  its  trip  out  to  China,  arrived  oil 

one  of  tin-  porta  the  British  admiral  there  sent  a  wireless  message  for 
si  boarding  officer  to  visit   the  German   flagship  and  oiler  the  usual 
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civilities.  Upon  the  boarding  officer's  arrival  he  was  informed  by  the 
German  officers  that  the  message  had  been  read.  On  another  occasion 

the  officers  of  an  English  ship  were  surprised,  while  experimenting  in 

the  Mediterranean,  to  receive  a  message  in  Italian  asking  as  to  the 

position  of  the  ship.  This  message  came  from  an  Italian  man-of-war, 
and  its  receipt  and  the  interception  of  the  message  mentioned  above 

show  the  importance  of  tuned  instruments  for  naval  purposes.  All  of 

these  ships  were  supplied  with  the  older  form  of  wireless  apparatus 

and  were  unable  to  preserve  Secrecy. 

Professor  Slab}T  has  also  presented  a  method  of  solving  the  problem 
of  multiplex  and  syntonic  wireless  telegraphy.  From  the  transmitting 

station  he  sends  out  waves  of  a  certain  length  and  arranges  the  receiv- 
ing station  to  respond  to  waves  of  these  lengths.  The  receiving  wire 

is  made  the  length  of  a  fourth  of  a  wave  length,  or  an  uneven  multi- 
ple thereof,  so  that  waves  of  any  other  length  arriving  will  not  affect 

the  receiver,  but  will  be  sifted  out  and  travel  to  earth.  By  connect- 
ing spools  of  wire  to  the  receiving  wire  so  as  to  increase  the  length  in 

multiples  of  the  wave  length,  as  indicated  above,  it  is  possible  to 

arrange  a  station  to  receive  messages  from  different  transmitting  sta- 
tions with  the  same  air  wire  and  with  the  messages  coming  from  the 

different  stations  at  the  same  time.  This  method  would  allow  the 

Navy,  merchant  marine,  and  the  different  departments  of  the  Govern- 

ment to  have  a  common  system,  while  any  one  of  these  obtains  a  sys- 
tem of  its  own  by  connecting  spools  of  wire  to  the  receiving  air  wires 

and  thus  preserves  secrecy  in  sill  its  communications.  Professor  Slaby 

has  described  his  system  in  a  lecture,  a  translation  of  which  is  appended. 

During  the  last  }^ear  the  North  German  Lloyd  Company  reported  to 
the  German  Nautical  Society  that  the  captain  of  the  Kaiser  WUhdm  <1>  r 

Grosse  succeeded  in  communicating  with  the  island  of  Borkum  at  a 

distance  of  29  miles,  and  with  a  light-ship  at  a  distance  of  21  miles. 
This  company,  in  addition  to  their  stations  and  ships  iitted  with  the 

Marconi  system,  has  been  experimenting  with  the  Schafer  system,  and 
maintained  communication  between  their  stations  on  shore  and  the 

Weser  light-ship,  in  the  outer  roadstead  at  Bremerhaven.  a  distance  of 
32  miles.  These  were  considered  good  working  distances;  but  Mr. 

Marconi  has  recently  succeeded  in  sending  wireless  messages  from  St. 

Catherine  Point  to  the  Lizard,  a  distance  of  nearly  200  miles.  lie 

has  installed  an  outtit  on  board  the  Nantucket  light-ship  which  should 
be  of  great  benefit  to  the  Navy  and  merchant  marine.  Ships  arriving 
can  establish  communication  with  New  York  from  12  to  14  hours  before 

their  arrival,  and  at  a  distance  of  over  200  miles.  At  the  request  of 

steamship  lines,  the  English  board  of  trade  has  instructed  the  Mar- 
coni Company  to  erect  a  station  on  the  mainland  close  to  the  Fastnet 

Rock,  at  the  western  end  of  Ireland,  for  the  purpose  of  reporting  the 

arrival  of  steamers.     Vessels  and  stations  fitted  with  wireless  appa- 
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ratus  have  at  times  rendered  great  service  by  sending  assistance  to 

ships  and  people  in  distress  along-  the  coasts.  The  channel  steamer 
Princess  Clementme^  plying  between  Dover  and  Ostend,  fitted  with 
Marconi  apparatus,  has  been  able,  in  all  kinds  of  weather,  to  keep  in 
constant  communication  with  both  places  on  her  trips  across.  Upon 

one  trip,  when  passing  the  light-ship,  stationed  25  miles  off  Dunkirk, 
it  was  learned  that  she  would  be  unable  to  show  a  light  that  night 
unless  prompt  assistance  was  sent.  The  captain  sent  a  message  to 

La  Panne,  whence  it  was  forwarded  to  Dunkirk  by  the  regular  tele- 
graph line,  and  a  tug  was  sent  to  make  the  necessary  repairs.  On 

another  occasion  this  vessel  passed  a  ship  wrecked  on  a  bank ;  she  estab- 
lished communication  with  Ostend,  and  was  able  to  inform  the  crew 

before  leaving  that  assistance  was  on  the  way.  Experimental  stations 
have  been  erected  on  the  coast  in  England  to  warn  vessels,  fitted  with 
apparatus,  of  their  approach  to  dangerous  points.  The  bell  connected 
to  the  receiving  instrument  begins  to  ring  when  a  vessel  enters  the 
zone  of  influence  of  the  shore  station,  and  continues  to  ring  until  she 
passes  out  of  this  zone.  At  the  same  time  she  receives  the  name  of 
the  point  upon  her  tape  and  can  establish  regular  communication  with 
the  shore  station  if  she  so  desires. 

CHILE. 

It  is  reported  that  Chile  has  made  contracts  to  have  stations  installed 

on  the  Marconi  system,  reserving  the  right  to  terminate  the  conces- 

sions upon  six  months'  notice.  By  these  stations  it  is  the  intention  to 
connect  Punta  Arenas  and  Ancud  or  Puerto  Montt. 

DENMARK. 

In  Denmark  experiments  with  wireless  telegraph}'  are  reported  to 
have  been  made  at  Oresund.  The  distance  over  which  messages  were 
sent  was  19.88  miles. 

ENGLAND. 

During  the  last  year  thirty-six  ships  of  the  British  navy  have  been 
equipped  with  the  Marconi  apparatus,  and  ten  or  twelve  more  have 

Captain  Jackson's  outfits  on  board.  The  signal  stations  at  Dover, 
Culver  Cliff,  Bill  of  Portland,  Roches  Point,  Rame  Head.  Scilly  Islands, 
Gibraltar,  and  Malta  have  been  equipped  or  are  being  equipped  with 
Marconi  outfits.  The  station  at  Culver  Cliff  will  be  placed  in  commu- 

nication with  the  commander-in-chiefs  office  ai  Portsmouth,  and  that 
at  Rame   Head    in   touch    with   the  commander-in-chief  at  Devonport. 
The  principal  vessels  of  the  Channel,  Mediterranean,  and  China  Meets 
arc  now  equipped  with  and  using  the  Marconi  system.     Good  result- 
seem  to  have  been  obtained  by  the  vessels  of  these  Meets.     Communica 
tion  has  been  maintained  in  manv  instances  over  60  miles,  and  lately 
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distances  of  about  100  miles  are  reported  to  have  been  covered.  The 

Hector,  station  ship  at  Portsmouth,  exchanged  signals  with  the  Majes- 
tic, flagship  of  the  Channel  squadron,  at  a  distance  of  103  miles,  and 

it  was  thought  this  distance  would  have  been  exceeded  if  a  ship  at 
Portsmouth  had  not  interrupted  communication.  The  Mediterranean 

fleet  has  been  carrying  out  experiments  in  long-distance  signaling  and 

the  Tyne,  storeship,  is  reported  to  have  communicated  with  headquar- 
ters at  Malta  from  Cape  Passaro,  Sicily,  a  distance  of  about  70  miles. 

Frequently  trouble  has  arisen  from  atmospheric  electricity  and  from 

the  fact  that  several  vessels  have  been  working  their  transmitters  at 

the  same  time,  where  the  waves  have  interfered  with  each  other,  which 

has  rendered  the  messages  unintelligible.  When  the  Ophir  was  con- 
veying His  Royal  Highness  the  Duke  of  Cornwall  and  York  through 

the  Mediterranean,  the  fleet  made  an  effort  to  keep  the  Ophir  in  com- 
munication with  Gibraltar  and  Malta  and  to  connect  with  Crete  in 

passing  after  leaving  Malta.  The  Press  reported  the  following  dispo- 
sition of  ships  for  that  purpose: 

The  Speedy  on  March  20  will  proceed  from  Malta  to  a  telegraph  station  halfway 

between  Malta  and  Gibraltar  and  communicate  with  the  royal  squadron  by  wireless 

telegraph  as  it  passes;  and  the  Speedy  will  afterwards  proceed  to  wireless  distance  of 

the  Tyne  and  convey  messages  to  and  from  Malta  to  the  royal  squadron.  The  Tyne 
is  to  be  130  miles  from  Malta  at  8  a.  m.  on  March  24  and  lay  in  the  track  of  the  royal 

squadron  to  communicate  messages,  through  tin-  Speedy  and  Andromeda,  to  the  <>j>hir. 

The  Tyne  will  close  Malta  when  she  herself  gets  within  wireless  distance  of  the  Au<lr<>- 
meda  and  return  to  Sliema  moorings.  She  will  afterwards  proceed  to  a  point  130 

miles  from  Malta  on  the  track  to  Port  Said,  to  communicate  telegrams  to  the  royal 

squadron  after  passing  that  point  on  its  way  from  Malta  to  Port  Said. 

The  Speedy,  immediately  after  coaling  at  Malta,  will  proceed  to  Crete  and  commu- 
nicate by  wireless  telegraphy  with  the  royal  squadron  as  it  passes  in  the  usual  track 

from  Malta  to  Port  Said.  The  Speedy,  when  the  royal  squadron  is  out  of  wireless 

distance  of  the  telegraph  station  in  Crete,  will  proceed  with  all  possible  dispatch  to 

Suakim  to  communicate  by  wireless  telegraphy  from  that  place  with  the  royal  squad- 
ron as  it  passes. 

The  reports  coining  from  the  use  of  wireless  telegraphy  by  the  ves- 
sels accompanying  the  Ophir  were  that  communication  was  lost  at 

times  and  sometimes  was  only  partial,  while  messages  were  mixed  and 

rendered  unintelligible  when  more  than  one  transmitter  was  worked 
at  a  time. 

The  Admiralty  lias  now  ordered  that  wireless  outfits  be  placed  on 

board  all  battleships  and  cruisers  attached  to  home  ports  and  the 

Mediterranean  fleet  and  on  all  vessels  fitted  out  for  the  reserve,  train- 

ing, and  Channel  squadrons.  As  the  Admiralty  has  the  use  of  Mar- 

coni's improvements,  all  vessels  will  probably  be  titted  with  tuned instruments. 
FRANCE. 

In  France  the  Popoff-Ducretel  apparatus  has  been  used  on  board 

ships    of    the    Mediterranean   and    northern   squadrons    and   at    light- 





POPOFF-DUCRETET    APPARATUS. 

The  above  outs  show  the  transmitting,  receiving,  and  Morse  automatic  recording 

apparatus,  with  the  connections,  arrangement  of  the  batteries,  shunt",  and  boxes,  as 
manufactured  by  Ducretet.  Bo  is  the  Ruhnikorff  coils,  /  the  vibrating  interrupter, 

M  the  hand  manipulator,  0  the  oscillator,  Br  the  coherer,  Br  %  metallic  tube, 

F  the  automatic  tapper  (Popoff  system),  R  the  relay,  R  0  the  roll  of  tape,  £  the 

sounder,  and  PI  the  apartment  for  the  batteries  in  the   Morse   recording  apparatus. 
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houses.  Communication  has  been  successfully  maintained  between 

ships  and  between  ships  and  light-houses  over  distances  of  45  to  50 
miles.  Lieutenant  Tissot  and  M.  Roche-fort  have  made  great  progress 
in  developing  wireless  telegraphy  for  use  in  the  navy  and  have  made 

many  improvements  in  the  apparatus. 

GERMANY. 

The  Slaby-Arco  system  has  been  adopted  for  the  German  navy. 
Professor  Slaby  has  worked  with  the  object  of  giving  the  navy  an  effi- 

cient and  reliable  system,  and  a  less  expensive  one  than  the  Marconi. 

The  results  of  his  experiments  have  been  very  interesting  and  very 

successful  in  solving  the  question  of  syntonic  and  multiplex  telegraphy. 

Some  of  the  vessels  have  alread}-  been  supplied  with  outfits.  Light- 
houses have  also  been  equipped  and  shore  stations  installed,  which 

have  been  found  very  useful  for  pilots  and  for  navigation. 

ITALY. 

In  addition  to  experiments  carried  on  by  Mr.  Marconi  on  board 

ships,  the  Italian  Government  has  been  investigating  the  project  of 

connecting  its  outlying  islands  with  the  mainland  by  wireless  teleg- 

raph}r,  with  the  object  of  substituting  this  system  for  submarine  cables. 

JAPAN. 

Japan  has  ordered  outfits  for  some  of  her  men-of-war,  and  has  also 
been  carrying  on  experiments  on  shore  for  its  use  in  the  army.  She 

recently  ordered  very  powerful  induction  coils  in  New  York  for  two 

of  her  ships,  with  which  she  expected  to  obtain  very  good  results  in 

long-distance  signaling. 
RUSSIA. 

Russia  has  been  very  active  in  carrying  on  experiments  in  wireless 

telegraphy  and  in  equipping  her  ships  and  stations  on  shore.  In 

November  of  last  year  it  was  reported  that  200  complete  Popoff 
instruments  had  been  sent  to  Vladivostock  and  Port  Arthur,  for  use 

at  these  two  harbors,  stations  along  the  Korean  coast,  and  for  (he 

els   in   Chinese  waters.      Mr.    Popoff   has    been    very  successful   in 

the  development  of  the  coherer,  and  his  system  has  been  adopted  for 

Government  service.  When  the  General .  \<lmir<il  Apraxiru  was  ashore 
on  the  coast  of  the  island  of  Ilohland,  in  the  Gulf  of  Finland,  Mr. 

Popoff  was  intrusted  with  the  work  of  installing  two  wireless  teleg- 
raphy stations,  one  on  the  island  of   Ilohland  and  one  upon  one  of   the 

islands  in  the  neighborhood  of  Kotka,  29  miles  distant.  It  was  very 

important  for  the  work  of  salvage  to  keep  communication  between 
the  ship,  the  mainland,  and  the  ice  breaker  Ermack.  The  ai><»\r 

stations  were  completed  in  January  and  were  continued  in  use  until 
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April,  when  the  ship  was  saved.  During  a  period  of  eighty-four  days 
440  telegrams  were  exchanged;  the  longest  consisted  of  108  words. 
The  masts  were  157  feet  in  height  and  that  at  Kotka  was  in  the  midst 

of  a  wood.  The  temperature  ranged  from  10°  F.  to  —4°  F.  During 
snowstorms  and  in  all  kinds  of  weather  regular  communication  was 

maintained,  with  the  exception  of  two  days  when  some  of  the  appa- 
ratus had  been  carried  away.  Soon  after  these  stations  had  been 

erected  27  fishermen  were  carried  off  on  an  ice  floe.  A  message  to 
this  effect  was  transmitted  from  Hohland  and  was  received  by  the 

Ermack  in  time  to  rescue  them.  One  of  the  Russian  infantiy  regi- 
ments experimented  with  the  Popoff  system  during  field  maneuvers 

and  obtained  very  good  results.  The  great  drawback  experienced  in 
this  case  was  the  weight  of  the  apparatus,  but  it  was  thought  possible 
to  make  great  improvements  by  using  lighter  materials. 

SPAIN. 

Wireless  telegraphy  has  been  receiving  some  attention  in  Spain. 
Experiments  are  being  carried  on  with  a  system  invented  by  Colonel 
Cervera,  of  the  Spanish  engineers,  with  the  object  of  connecting  her 
African  possessions  and  the  Balearic  Islands  with  the  mainland. 

SWEDEN. 

Experiments  with. wireless  telegraph}-  for  use  in  the  navy  were  made 
last  summer  and  fall  in  the  Stockholm  Archipelago  between  launches 
and  stations  on  shore.  The  height  of  the  receiving  wire  on  the  launches 
could  not  be  made  more  that  78.74  feet;  but,  notwithstanding  this 
short  length,  messages  were  sent  18.64  miles,  with  a  voltage  of  16  in  the 
primary  of  the  induction  coil,  and  with  islands  intervening.  A  Siemens 
and  Halske  apparatus  was  used,  the  coherer  differing  somewhat  from 
that  previously  used,  inasmuch  as  the  tube  inclosing  the  metal  filings 
was  made  of  ebony  in  place  of  glass,  besides  which  the  distance  between 
the  pole  pieces  could  be  regulated  by  means  of  a  screw.  According 

to  later  reports  the  Swedish  admiraltj'  has  contracted  for  four  outfits 
for  shore  stations  and  for  apparatus  for  several  vessels  of  the  navy  on 

the  Slaby-Arco  system. 
SLABY-ARCO    APPARATUS. 

Of  the  exhibits  of  wireless  telegraphy  at  the  Paris  Exposition,  the 

most  interesting  to  the  service  were  the  Slaby-Arco  and  Popoff- 
Ducretet,  owing  to  their  use  in  the  German  and  French  navies.  In 

the  Slaby-Arco  system  the  usual  vertical  air-wire  is  replaced  by  a 
vertical  cage.  The  connections  of  the  transmitter  are  shown  in  fig.  1, 

where  J  is  a  40  or  50  centimeter  induction  coil  with  a  mercury  tur- 
bine contact  breaker,  connected  to  a  direct  current  supply.  If  alter- 

nating current  is  available,  the  induction  coil  may  be  connected  to  it 
and  the  contact  breaker  dispensed  with.  A  condenser,  C,  is  charged 
from  the  secondary  of  the  induction  coil  and  discharges  itself  through 



313 

the  spark  gap  F  and  to  earth  through  E2.  The  receiver  is  shown  in 
fig.  2,  where  S  is  the  air  cage,  R  the  relay,  F  the  coherer,  and  B  the 
battery.  When  the  resistance  of  the  coherer  has  been  reduced  by 
the  Hertzian  waves,  the  battery  circuit  is  completed  and   works  the 

FIG  7 FIG.  Z 

relay  and  Morse  instrument.  The  advantages  claimed  for  this  arrange- 
ment are  practical  serviceability,  prevention  of  danger  from  high 

pressure,  reduction  of  atmospheric  disturbances,  and  improvements 
in  the  automatic  interruption  of  the  coherer  circuit. 

MARCONI    APPARATUS. 

To  render  a  station  available  for  transmitting  and  receiving  signals 
with  one  air  wire,  Mr.  Marconi  has  used  the  key  shown  in  fig.  1.     a 

rip.*. 
is  the  battery,  o  the  induction  ooil,  <  the  hulls  of  the  oscillator,  "  the 

air  wire,  '/  the  resistance  <-<>ils  inserted  between  o  and  e.  and  M  the 
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receiving  apparatus,  including  the  coherer  and  relays  for  working  the 

recording  instruments.  The  ke}T  has  two  contacts,  b1  and  //\  insulated 
from  each  other.  The  figure  shows  the  key  in  the  position  to  emit 

waves.  ¥  in  touching  If  closes  the  circuit  of  the  battery  through  the 
primary  of  the  induction  coil  c.  When  the  key  is  left  to  its  own 

weight,  the  long  arm  falls  and  brings  together  7/  and  &3,  the  latter 
being  connected  to  the  receiver  through  the  wire  M.  The  space  between 

b2  and  ¥  must  be  large  to  prevent  sparking,  and  the  wire  connecting 

the  receiver  with  the  key  should  be  inclosed  in  a  metal  tube  to  be  pro- 
tected against  the  action  of  the  local  transmitter. 

On  April  7,  L901,  the  patents  upon  the  wireless  apparatus  shown  in 

tigs.  2  and  3  were  issued  to  the  Marconi  Company.  In  this  arrange- 
ment two  aerial  conductors  are  used  at  each  station  and  it  is  described 

as  wireless  apparatus  intended  to  cooperate  selectively.  Tesla  trans- 
formersare  used  to  furnish,  and  perhaps  also  to  receive,  the  signaling 
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oscillatory  impulses,  one  end  of  one  winding  of  the  transformer  being 
connected  to  a  vertical  conductor  and  the  other  end  to  earth.  The 

transformer  circuits  are  tuned,  so  that  they  have  similar  (or  harmonic) 

oscillatory  periods,  one  of  the  circuits  of  each  transformer  forming  a 

persistent  oscillator  and  the  other  a  good  radiator  or  absorber  of 

electrical  oscillations.  It  will  be  seen  in  the  receiving  apparatus  (fig.  3) 

that  the  secondary  is  broken  in  the  middle  or  wound  in  two  parts,  the 
inner  ends  being  connected  to  a  condenser  (C)  and  the  local  battery 

circuit,  which  includes  the  relay  working  the  receiving  instrument  (R), 

while  the  outer  ends  are  connected  to  the  coherer  (T).  The  vertical  con- 
ductor is  connected  to  earth  through  the  primary  of  the  transformer. 

In  the  transmitting  apparatus,  the  period  of  oscillations  of  the  verti- 
cal conductor  can  be  increased  by  introducing  turns,  or  decreased  by 

diminishing  their  number,  or  by  introducing  a  condenser  in  the  series 

with  it.  The  condenser  in  the  primary  circuit  is  constructed  in  such  a 

manner  as  to  render  it  possible  to  vary  its  capacity.  Mr.  Marconi  has 

stated  that  he  found  that  when  using  coils  in  which  the  secondary 

winding  consists  of  one  layer  only,  best  results  are  obtained  when  the 

length  of  the  secondary  winding  is  approximately  equal  to  the  length 
of  the  aerial  conductor  at  the  transmitting  station. 

AUTOMATIC    REPEATERS. 

To  transmit  messages  over  great  distances,  Mr.  E.  Guarini  has  intro- 

duced automatic  repeaters,  whose  dut}^  consists  in  receiving  and,  at 
the  same  time,  sending  on  the  message  to  the  next  station.  In  the 

experiments  signals  were  sent  from  Brussels,  received  at  Malines,  and 

retransmitted  to  Antwerp.  The  accompanying  cuts,  taken  from  the 

Kriegstechnische  Zeitsch/rift,  show  the  construction  of  a  repeating 
station. 

In  this  arrangement  the  primary  wire  of  the  induction  coil  B  is  con- 
nected with  one  pole  of  battery  8.  A  wave  arriving  renders  the 

coherer  conductive,  the  current  of  element  P  is  thereby  closed  and  the 

relay  K  is  made  to  function.  The  primary  current  of  the  induction 

coil  B  and  the  circuits  of  the  relay  tapper  K  and  of  the  commutator  E 

are  closed,  and  the  spark  generator  ()  is  made  to  function.  When  the 

relay  tapper  strikes  against  the  coherer,  the  current  of  battery  Pis 

interrupted.  The  button  b  of  the  relay  leaves  the  contacts,  the  com- 
mutator and  the  spark  generator  O  cease  functioning  until  a  new  wave 

arrives,  and  so  on.  The  electro-magnet  E  has  been  thrown  into 

action  and  attracted  <-'\  whereby  the  connection  between  the  air-wire 
and  the  coherer  has  been  interrupted;  but  this  does  not  happen  until 

after  the  tilings  of  the  coherer  have  accomplished   their   work,  and   it 
ceases  as  soon  as  the  filings  become  decohered;  lor  the  three  devices 

K.  \'\  and  E  are  well  regulated,  and  the  activity  of  F  causes  that  of  R 
and   K  to  cease. 
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The  above  apparatus  ma}T  be  used  as  a  transmitter,  receiver,  simple 
repeater,  and  recording  repeater.  In  these  cases  the  presence  of  an 

operator  is  required  to  operate  hey  M  introduced  for  that  purpose. 

In  addition,  a  plug  switchboard  C,  a  Morse  receiver  ///.  and  a  connect- 
ing plate  p  would  also  become  necessary  (Fig.  2).  From  tig.  2  the 

manner  of  performing  the  above  operations  can  be  seen. 

1.  As  transmitter,  when  the  plug  in  the  switch  board  C  is  placed  in 

hole/'  and  the  key  M  depressed  in  long  and  short  movements  corre- 
sponding to  the  Morse  signals; 

2.  As  receiver,  when  the  plug  is  in  hole/*3; 

3.  As  repeater,  when  the  plug  is  placed  in  hole/''  and  the  key  M 
depressed  continuously : 

A 

cS 

///////;///////////> 

atU 

w/rt///////r//sw 

3^1  rt.  /.  (J*hr  reference  letters  see  Try.  ZJ 

4.  As  recording  repeater,  when  the  plug  is  put  in  hole/". 
The   Electrician  of  March  22  contains  a  description  of  Guarini's 

latest  experiments  in  this  line.     Fig.  3  shows  the  arrangement  of  the 

repeating  station,  and  is  described  as  follows: 

The  repeating  apparatus  included  one  air-wire,  serving  equally  for  the  transmitter 
and  receiver.  Two  relays  were  employed,  as  seen  in  the  diagram.  The  relay  in  the 
coherer  circuit  was  extremely  sensitive,  the  distance  between  the  contacts  being  but 

a  fraction  of  a  millimeter,  and  the  maximum  current  it  could  carry  through  the 

secondary  terminals  was  0.4  ampere  at  30  volts.  On  the  other  hand,  for  workings 

25  cm.  spark  coil  ̂ t  cm.  spark  gap  was  employed  in  the  actual  experiment 

amperes  were  necessary.  The  same  relay  which  closed  the  induction-coil  circuit 
broke  the  connection  between  the  air-wire  and  coherer.     Instead  of  connecting  the 
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air-wire  directly  to  the  coherer,  however,  it  was  connected  to  earth  through  the  pri- 
mary of  a  small  transformer  with  a  glass  core.  A  condenser  was  added  in  series 

with  the  secondary  of  this  transformer,  the  circuit  being  completed  by  the  coherer, 

and  the  usual  coherer,  choking  coil,  relay,  and  battery  circuit  was  made  up  as  in  the 

diagram. 

The  coherer  was  inclosed  in  a  metal  box,  and  a  self-induction  coil,  surrounded 
with  crumpled  tin  and  placed  in  a  second  metal  box,  protected  one  of  the  connecting 
wires  to  the  coil  of  the  second  relay.  The  other  end  of  this  relay  coil,  as  well  as  the 

metal  boxes  and  crumpled  tin,  were  earthed.  This  second  relay  was  placed  outside 

of  the  metal  box.     Its  tongue  was  divided  into  three  parts  by  ebonite  plates.     One 

CD 
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A  Feeler. 
B  Induction  coil. 
i   interrupter. 
c  Switchboard. 

p  Connecting  plate.  ■ 
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M  Key. 

J'  Galvanic  element. 
S  Source  of  electric  power. 
K  Commutator. 
T  Coherer. 

G  Galvanometer. 
F  Relay  tapper. R  Relay. 

;•  Resistances. 

o  Spark  generator, 

part  opened  and  closed  the  circuit  of  the  induction  coil;  the  second  constituted  the 

armature  of  tin-  coil,  mid  the  third  served  to  break  and  close  the  connection  between 

the  air  wire  and  the  coherer-transformer  according  as  the  coil  circuit  was  closed  or 
open.  The  latter  portion  was  again  subdivided,  so  that,  the  break  occurred  at  three 

Contacts,  m   series,  instead   of  by  a  single  spark.     The  terminal   pillar  and   the  wire 

connecting  the  relay  contact  and  the  coherer-transformer  were  insulated  and  sur- 

rounded by  an  earthed  iron  pipe.     A  relay  of  the  Siemens  type  was  employed,  with 
the  modification   that  the  north   pole  was  connected    to  the  cores,  while  the  south 

pole  was  insulated  from  the  armature.  One-twentieth  of  a  milliampere  sufficed  to 
work  it. 

M.  Guarinj  had  also  constructed  a  special  form  of  coherer.    The  gap  between  its 
electrod*  mm.,  and  was  completely  filled  with  coarse  nickel  filings  with  traces 
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of  silver.  A  vacuum  was  employed,  as  usual.  As  it  is  easier  to  decohere  the  coherer 

the  smaller  the  current  passing  through  it,  M.  Guarini  introduced  a  resistance  in 

connection  with  the  tapper  relay,  so  that  as  the  tapper  is  about  to  strike  the  tube  a 
supplementary  resistance  of  2,000  ohms  is  introduced  in  the  coherer  circuit. 

The  repeater  worked  -successfully  in  laboratory  experiments,  even 

when  the  air- wire  was  connected  to  the  coherer  through  the  intermedi- 
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Fig.  3.  Guarini  repe&ter  connections. 
1.  2,  3,  I.  Shunts. 
5.  Transformer. 
C).  Condenser. 
7.  0.25  ohm. 
8.  11,000  ohms. 
9.  H).  11.    Self-induction  coils, 

ohms  and  36  henries. 
12.  Iron  box. 

td 

13.    Crumpled  tin   in  connection 
with  box  ami  earth. 

11.   Iron  box. 

1">.  Hoard  on  which  the  apparatus is  mounted. 

16.  Earth  connection  (gas  pipe). 
17.  Accumulators, 

ary  of  the  armature  of  an  electro-magnetic  interrupter,  whose  object 
was  to  break  automatically  the  connection  between  the  coherer  and 

the  air-wire  when  the  latter  was  employed  for  radiating.  But  when 
used  for  long-distance  experiments  the  repeater  at  Malines  continued 
to  work  by  itself.  As  great  precautions  had  been  taken  to  prevent 

the  sparks  from  influencing  the  coherer,  it  was  attributed  to  atmos- 
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pheric  electricity,  which  Lieutenant  Poncelet  proved  to  be  true  by 
experiments.  Finally  a  condenser  was  placed  in  parallel  with  the 
coherer  (tig.  4),  and  it  worked  successfully.  This  arrangement  was 

then  adopted  for  the  repeater. 

M.  Guarini  reported  that  before  removing  the  air- wires  of  the  above 
three  stations  he  made  experiments  on  the  employment  of  alternating 

cur  rents.  The  air- wire  on  the  tower  at  Antwerp  had  been  carried 

away  by  a  gale  and  hung  in  bends  and  kinks,  making  very  unfavor- 
able conditions.  The  signals  transmitted  by  the  oscillator  were  not 

received  at  Malines,  but  all  signals  transmitted,  using  alternating  cur- 

rents, reached  the  relay  station  at  Malines  and  were  sent  on  to  Brus- 
sels.    At  Malines  the  repeater  includes  the  oscillator,  but  between  the 
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halls  there  is  a  gap  of  only  1  mm.  A  condenser  is  put  in  parallel 

with  the  two  balls,  as  in  tig.  5,  allowing  the  spark  gap  to  be  dimin- 

ished and  reducing  the  travel  of  the  armature  of  the  electro-magnetic 
interrupter. 

TUNED   AND   MULTIPLE    SPARK    TELEGRAPHY. 

[A  lecture  delivered  on  December  22,  L900,  in  1 1 1  *  -  lecture  room  of  the  General  Electric  Company  at 
Berlin,  by  a.  Slaby,  professor  at  the  Technical  Sigh  School.— Translation.] 

Spark  telegraphy  has  recently  found  practical  application  for  different  purposes. 

Tin-  navy  was  tin-  first  to  become  convinced  of  the  advantages  which  this  system  of 
telegraphy  offers,  and  many  of  the  warships  of  England,  France,  Russia,  and  Ger- 

many have  already  been  equipped  with  the  new  apparatus.  The  enormous  Bums 
which  the  English  Marconi  Company  demanded  for  the  use  of  its  devices  (it  was  a 
question  ol  several  millions  for  each  country)  rendered  it  difficult  for  the  sea  powers, 

with  the  exception  of  England,  to  acquire  Marconi's  invention.  This  circumstance 
i  -pur  to  electricians  in  other  countries  to  endeavor  to  arrive  at  a  practical  system 

of  telegraphy  by  means  of  electric  waves,  the  possibility  of  which  had  been  demon* 
tted,  by  other  technical  means. 
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A  desire  on  my  part  to  make  spark  telegraphy  available  for  our  Navy  also  induced 
me  to  work  out  another  system.  Together  with  my  then  assistant,  Count  Arco,  I 

succeeded  in  finding  a  new  method,  concerning  which  I  made  a  report  to  the  Society 

of  Naval  Architects  at  its  first  session  a  year  ago.  This  method  was  perfected  tech- 
nically by  the  General  Electric  Company,  and  was  finally  introduced  in  the  German 

navy.  For  about  a  year  it  has  been  in  operation  on  board  a  number  of  German  war 

ships,  and  I  am  told  that  it  has  proved  entirely  satisfactory. 

But  as  I  stated  in  my  lecture  a  year  ago,  our  common  studies  had  resulted  in  a 

disappointment,  at  least  as  far  as  I  was  concerned.  We  had  not  succeeded  in  finding 

anything  better;  at  best  we  could  only  show  results  similar  to  those  of  "Marconi.  We 
had  to  consider  our  principal  endeavor,  which  was  to  effect  a  tuning  between  corre- 

sponding apparatus  so  as  to  render  it  possible  to  telegraph  in  all  directions  without 

interference,  a  failure;  and  I  must  confess  that  only  a  year  ago  I  expressed  myself 

somewhat  skeptically  as  to  the  possibility  of  succeeding  in  such  an  endeavor.  But 

spark  telegraphy  does  not  let  go  of  those  who  have  once  come  under  its  magic  spell. 

In  spite  of  the  former  disappointment  I  resumed  the  study  during  the  summer  of  the 

present  year,  this  time  with  better  success.  I  found  a  few  new  phases  which  brought 

the  possibility  of  reliable  tuning  very  near.  Privy  Councilor  Rathenau  was  kind 

enough  to  have  the  new  methods  tested  with  the  resources  of  the  cal  >le  work  Obt  rq 

under  the  competent  and  ingenious  supervision  of  Count  Arco.  What  we  are  able  to 

show  to-day  is  the  result  of  work  on  which  we  engaged  together  early  in  October,  in 
which  Count  Arco,  however,  has  had  the  greater  share,  having  overcome  numerous 
technical  difficulties. 

Spark  telegraphy  is  as  yet  the  darkest  and  most  difficult  chapter  of  electro-technics, 

especially  when  it  comes  to  following  the  processes  by  measurements  and  computa- 
tions. But  I  will  try,  by  reference  to  analogous  mechanical  ideas  to  illustrate  the 

manner  in  which  the  problem  was  solved. 

We  owe  the  scientific  principles  of  spark  telegraphy1  to  a  German  scientist.  Hein- 
rich  Hertz,  Avhose  all  too  early  death  has  been  a  great  loss  to  science.  His  researches 

moved  in  a  sphere  far  remote  from  the  possibility  of  practical  application.  To  him 

it  was  a  question  of  gaining  enlightenment  on  fundamental  conceptions  as  to  the 

nature  of  electric  phenomena.  If  we  are  to-day  permitted  to  harvest  the  fruit  of  his 
labor,  let  us  acknowledge  this  circumstance  with  a  profound  sense  of  gratitude,  and 

let  us,  in  our  turn,  make  a  stand  against  those  who  value  science  only  in  s<>  far  as  it 
brings  immediate  returns. 

Hertz  ascertained  thai  a  spark  upon  meeting  a  rectilinear  wire  causes  in  it  electric 

vibrations,  which  are  propagated  through  space  in  regular  wave  motion  with  the 

rapidity  of  light,  and  that  in  their  turn  they  produce  in  other  conductors  which  they 
meet  on  their  way  electric  phenomena,  accompanied  by  the  formation  of  sparks. 

Since  then  we  have  found  means  for  increasing  these  effects  to  such  a  degree  that 

they  can  be  discerned  without  the  scientist's  lenses.  An  experiment  will  illustrate 
this.  Into  a  wire  stretched  across  here  1  will  conduct  the  vibrations  of  a  spark 

excited  by  a  small  Ruhmkorff  coil.  From  a  second  wire  stretched  parallel  to  the 
first  at  a  distance  of  1  meter,  and  having  not  the  least  metallic  connection  with  it, 

we  can  draw  sparks  4  to  5  cm.  Long.  In  the  dark  we  shall  see  that  both  wires  are 

equally  luminous.  The  strict  law  upon  which  this  phenomenon  is  based  has  been 

clearly  explained  by  Hertz.  The  technologist  has  done  nothing  but  find  the  means 

for  materially  increasing  this  effect. 

1  Tin-  electric  spark  is  the  characteristic  feature  of  the  new  system  of  telegraphy.  So  far  it  has  net 
been  possible  to  create,  by  anything  hut  the  spark,  electric  oscillations  of  tin'  magnitude  required. 

The  term  "spark  telegraphy,"  therefore,  appears  entirely  proper.    The  term  "wave  telegraphy,*1 
Which  has  also  been  suggested,  is  unscientific  and  not  descriptive  of  the  nature  of  the  matter,  since 

every  system  oi  telegraphy,  and  telephony  as  well,  is  baaed  on  electric  w.-r 
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The  electric  phenomenon  in  these  wires  is  one  of  oscillation.  The  electric  voltage 

we  have  noticed  is  an  alternating  voltage  which  pulsates  five  million  times  a  second 

between  its  maximum  positive  and  negative  values.  Alternating  voltages  of  such 

enormous  frequency  are  harmless  to  the  human  body.  They  rebound  ineffectually 

from  the  sluggish  nerves.  If  they  pulsated  a  few  hundred  thousand  times  more 

slowly,  I  should  not  have  dared  the  contact. 
But  the  alternating  voltages  are  not  distributed  equally  over  the  whole  length  of 

the  wire.  In  order  to  render  them  visible,  I  have  caused  them  to  affect  sensitive 

plates.  The  developed  picture  shows  plainly  an  increased  effect  from  the  spark  gap 
to  the  free  end  of  the  wire. 

This  fact  suggests  an  examination  of  an  analogous  mechanical  phenomenon.  If 

we  fasten  one  end  of  a  straight  steel  wire  in  a  vise  and  cause  the  free  end  to  vibrate, 

oscillations  of  a  similar  character  will  take  place.  The  vertical  distance  to  which 

the  oscillations  extend,  called  amplitudes,  are  greatest  at  the  free  end.  Exactly  the 

same  thing  occurs  here,  if  we  consider  electric  alternating  voltages  analogous  to 

these  mechanical  amplitudes.  The  transmission,  also,  of  the  effect  to  a  second  wire 

by  wave  motion  maybe  illustrated  by  this  mechanical  process.  If  I  bend  a  steel 

wire  at  a  right  angle,  with  sides  of  equal  length,  and  make  the  angle  fast,  every 
vibration  of  one  end  of  the  wire  will  be  transmitted  to  the  other.  The  vibrations 

pass  through  the  fixed  point,  which  thus  becomes  the  node  of  the  oscillations,  while 

the  point  where  the  extent  of  the  oscillations  is  greatest  is  a  potential  loop. 

In.  order  to  make  the  experiment  successful,  however,  the  node  of  oscillations 

should  not  be  held  absolutely  tight,  but  should  admit  of  slight  vibrations.  The  fre- 
quency of  the  oscillations  of  the  node  must  be  such,  however,  as  to  correspond  to 

lb 
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Mft. the  oscillations  of  the  steel  wire  to  which  the  movement  is  to  be  transmitted.  It  is 

obvious  that  these  conditions  are  best  fulfilled  when  the  two  sides  are  of  equal  length. 

The  movement  transmitted  to  the  second  side  of  the  angle  can  be  caused  to  go  on. 

If  we  take  a  steel  wire  six  times  as  long  as  the  free  side  of  the  angle  and  bend  it  in 

two  places  at  right  angles,  as  shown  in  figure  1,  the  potential  loop  2  will  be  communi- 
cated to  the  prolongation  of  the  wire  and  form  at  3  another  node,  and  at  4  again  a 

potential  loop.  From  here  the;  movement  is  finally  transmitted  through  the  nodal 

point  .")  to  the  vertical  wire  b.  A  short  time  after  we  have  set  a  to  oscillating  we 
shall  perceive  exactly  the  same  motion  at  h.  The  transmission  takes  place  by  means 

of  so-called  stationary  waves  in  the  connecting  steel  wire.  The  whole  length,  com- 
prising a  wave  mountain  and  a  wave  valley,  is  called  the  wave  length.  We  at  once 

recognize  the  proper  conditions.  The  length  of  the  wire  swinging  free  must  be  one- 
fourth  of  a  wave;  length. 

We  find  exactly  corresponding  conditions  in  the  electrical  process.  The  electric 

oscillations  which  we  produce  in  a  vertical  wire  a,  by  causing  a  spark  to  jump  over 

at  the  lower  end,  form  at  the  upper  end  a  potential  loop  of  oscillations,  the  frequency 
ot  which  is  determined  by  the  length  of  the  wire.  These  oscillations  are  coininuni- 

Cated    to  an  elastic   medium,  the  ether,  which  together  with   the  air  tills  the  space. 

They  are  propagated  through  it  with  the  rapidity  of  light  in  the  form  of  a  wave,  the 
length  of   which  is  exactly  four  times  that   of  the  electrically  oscillating  wire.      We 
on  determine  it  accurately  to  a  centimeter. 

If  these  wavefl   meet    another  wire   //  at    any   distance,    they   cause  it    in   its  turn    to 

oscillate  electrically.    The  oscillations  will  be  strongest  when  the  oscillations  of  the 
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wire  itself  corresponds  to  the  frequency  of  the  waves;  that  is,  if  its  length  i<  exactly 
a  fourth  of  a  wave  length  and  when  the  lower  end  is  a  potential  node.  Both  condi- 

tions we  can  always  satisfy,  since  we  can  control  the  length  of  the  wire  and  give  to 

the  lower  end  a  zero  potential  by  carrying  it  into  the  earth,  thus  making  it  a  node, 

Spark  telegraphy  would  he  complete  if  we  had  a  means  for  rendering  perceptihle 
the  alternating  voltages  produced  in  the  secondary  wire. 

We  shall  hardly  he  able  to  produce  a  visible  spark  by  the  approach  of  a  metallic 

object,  as  we  did  in  the  experiment  a  while  ago.  because  the  effect  varies  inversely 

as  the  distance.  If  at  1  meter  (3.28  feet)  distance  we  had  a  spark  4  cm.  (1.57  in.  I 

long,  we  could,  at  100  km.  (62.1  miles)  distance,  at  best  expect  a  spark  four  ten- 
thousandths  of  a  millimeter  long.  That  would  not  be  sufficient  for  the  strongest 

glasses.  Moreover,  the  observer  would  have  to  take  his  station  on  a  lofty  seat  at  the 

top  of  the  wire. 

To  establish  the  presence  of  such  infinitesimal  voltages  other  means  must  be 

resorted  to.  The  most  sensitive  of  these  is  the  Branly  tube.  It  is  tilled  with  metal 

filings  and  offers,  when  the  filings  are  thrown  in  loosely,  an  extremely  high  resist- 
ance to  an  electric  current.  But  when  exposed  to  an  electric  voltage,  infinitesimal 

sparks,  invisible  to  the  naked  eye,  jump  from  one  particle  of  the  filings  to  the  next 

and,  by  condensation  of  the  metal  vapors,  form  bridges,  so  that  the  electric  current 

can  pass  through  the  tube.  The  slightest  vibration  causes  the  bridges  to  fall  down 

and  at  once  restores  the  high  resistance.  With  the  ends  of  the  tube  a  galvanic  ele- 
ment is  connected,  and  into  the  circuit  thus  formed  is  introduced  an  electric  signaling 

apparatus.  When  one  end  of  the  tube  is  exposed  to  an  electric  voltage  the  circuit 

closes  in  the  manner  indicated  and  the  signaling  apparatus  makes  a  visible  or  audi- 

ble signal.  We  will  call  this  tube  a  "fritter."  since  in  technology  the  partial  fusing 
together  of  loose  substances  is  designated  as  a  fritting  process. 

The  question  now  arises,  To  which  part  of  the  receiving  wire  shall  we  connect  the 

fritter  (coherer)?  Obviously  where  the  alternating  voltage  is  a  maximum.  If  we 

connect  the  lower  end  of  the  receiving  wire  to  earth,  a  node  of  electric  voltage  will 

be  formed  there,  as  previously  shown,  so  that  the  effects  can  be  but  very  small.  It 

would  be  best  to  make  the  connection  at  the  top;  but  that  is  precluded  by  the 

inaccessibility  of  that  point. 

Hitherto  the  following  method  has  been  invariably  pursued:  The  receiving  wire 

was  suspended  insulated.  To  its  lower  end  was  secured  the  fritter,  the  other  pole  >>i 

which  wras  connected  to  earth.  Measurements  have  shown  that  the  capacity  of  the 
fritter  is  so  great  that  the  lower  end  of  the  wire  may  be  considered  practically  a  node 

for  the  electric  oscillations  received  by  the  air-wire.  No  noteworthy  voltages  can 

form  there.  But  as  the  effect  depends  exclusively  on  the  voltage  affecting  the  frit- 
ter, the  usual  arrangement  is  wrong  in  principle.  It  does  not  admit  of  the  utilization 

of  the  maximum  potentials  which  occur  in  the  receiving  wire.  If  this  arrangement 

has  nevertheless  given  results,  it  is  due  merely  to  the  circumstance  that  the  length 

of  the  receiving  wire  does  not  always  correspond  exactly  to  a  fourth  of  a  wave  length 

and  that  the  sending  apparatus,  outside  of  the  primary  waves,  sends  out  also  parasitic 

secondary  waves  which  at  the  lower  end  of  the  receiving  wire  permit  the  formation 

of  irregular  small  voltages.  To  this  circumstance  must  also  be  trace*  1  the  frequently 

unreliable,  apparently  capricious  behavior  which  has  hitherto  marked  the  receiver. 

Even  though  the  installation  had  l*>en  carried  out  systematically  according  to  pre- 

vailing ideas,  one  could  not  always  feel  quite  sure  of  success.  Thus  the  essential 

feature  of  a  technically  serviceable  apparatus  was  lacking.  The  receiver  hitherto 
used  resembles  a  human  ear  which  hears,  instead  of  the  pure  fundamental  tone  of 

an  instrument,  only  incidental  secondary  sounds  and  overtones. 

But  what  is  the  proper  arrangement?     Our  mechanical   illustration   indicate 

clearly.     By  direct  earthing  of  the  receiving  wire  we  must  form  a  reliable  potential 



323 

node  ami  conduct  through  it  the  waves  received.  A  wire  joined  at  the  nodal  point, 

of  the  same  Length  as  the  receiving  wire,  produces  at  its  free  end  a  potential  loop  of 

the  same  magnitude  as  that  of  the  free  upper  end  of  the  wire,  but  it  has  the  advan- 

tage of  accessibility.  It  is  not  necessary  to  conduct  the  prolonging  wire  in  a  straight 
line.  It  may  be  wound  on  one  of  those  large  spools  of  which  you  see  several  in 

this  hall.  It  has  thereby  become  possible  to  increase  to  a  surprising  degree  the 

accuracy  and  reliability  of  signaling.  This  is  the  quintessence  of  the  invention 

which  I  wish  to  show  you  to-day. 
But  this  arrangement  admits  of  still  more.  It  renders  it  possible  to  utilize  as 

receiving  wires  for  spark  telegraphy  conductors  which  already  exist,  such  as  light- 

ning rods,  Hag  poles,  and  iron  ships'  masts.  The  telegrams  which  we  shall  receive 
here  shortly  were  collected  at  the  lightning  rod  on  the  smokestack  of  the  Electric. 
Central  Station,  and  all  we  had  to  do  was  to  lead  a  wire  of  a  certain  length  from  the 

earthing  point  of  the  lightning  rod  to  our  apparatus  in  this  hall.  The  economic  and 

technical  importance  of  this  circumstance  is  obvious.  It  opens  a  wide  field  for  the 

employment  of  spark  telegraphy  in  cities. 
Until  now  such  general  application  of  the  system  could  not  be  seriously  considered, 

because  there  was  great  imperfection  inherent  in  spark  telegraphy  as  hitherto  used. 

It  was  not  possible  to  tune  two  stations  in  such  manner  as  to  enable  them  to  corre- 
spond with  each  other  without  interference  from  other  stations.  All  electric  waves 

passing  through  space  infallibly  affected  every  receiving  apparatus  within  their 

sphere.  Privacy  of  correspondence  was  therefore  impossible.  When  our  war  ships, 

equipped  with  the  older  apparatus,  were  approaching  the  harbor  of  Shanghai,  they 
received,  several  miles  off  the  roadstead,  the  spark  telegrams  which  the  English 

war  ships  stationed  there  were  exchanging  with  ea/di  other. 

The  question  of  tuning  may  now  be  considered  solved.  According  to  a  communi- 
cation from  Professor  Fleming  in  the  Royal  Institution,  Marconi  is  said  to  have 

solved  it;  but  for  the  present  he  wishes  to  keep  the  manner  of  the  solution  secret. 

The  solution  which  we  have  arrived  at  is  based  on  the  arrangement  referred  to. 

J  can  indicate  the  quintessence  of  the  matter  in  a  few  words.  Two  corresponding 

stations  work  with  wave  lengths  agreed  upon,  wave  lengths  being  capable  of  the 

greatest  diversity.  I  shall  explain  later  by  what  means  we  produce  them  at  the 
sending  station.  How  can  a  receiving  apparatus  be  arranged  so  that  it  will  respond 

only  to  one  kind  of  waves  of  a  length  agreed  upon?  One  method  is  at  once  appar- 
ent If  we  make  the  receiving  wire  the  length  of  a  fourth  of  a  wave  length,  or  an 

uneven  multiple  thereof,  all  other  waves,  as  to  which  the  earthing  point  is  no  poten- 
tial node,  will  infallibly  travel  into  the  earth.  They  will  not  reach  the  receiving 

station  at  all;  it  has  been  rendered  immune  to  them.  We  may  also  say,  to  use 

another  figure,  that  we  sift  or  filter  the  waves. 

This  method  insures  immunity  from  disturbance  and  privacy  of  correspondence 

with  one  oilier  station.  But  simultaneous  correspondence  with  several  stations 

would  still  remain  impossible,  for  we  are  confined,  as  far  as  the  wave  length  is  con- 

Cerned,  to  our  lightning  rod  Or  ship's  mast;  we  can  not  lengthen  or  shorten  it,  as 
circumstances  may  require. 

A  happy  property  of  electric  waves  has  made  possible  the  solution  of  this  problem 

al-o.  For  waves  which  are  exactly  four  times  as  long  as  the  receiving  wire,  the 

earthing   point    is  a   pure   potential    node,  although    very    insignificant   differences  of 

potential  are  possible  and  even  beneficial,  as  1  have  previously  demonstrated.  If 

the  prolonging  wire  is  exactly  of  the  same  length  as  the  receh  ing  \\  ire,  all  waves  of 
different  lengths  travel  into  the  earth  at  the  nodal  point.  1  Ju t  we  can  force  such 
praveti  also  to  travel  into  the  prolonging  wire  if  we  make  the  total  length  of  the  w  ire, 

that  ifl  to  gay,  tin-  receiving  wire  plus  the  prolonging  wire,  equal  to  one- ha  If  t  he  wave 
length.    The  earthing  point  i.-  then  no  longer  a  pure  nodi-,  but  allows  the  waves  to 
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pass  through  almost  undiminished,  that  is,  only  this  special  kind  of  waves  and  no 

others.  Figures  will  perhaps  render  this  clearer.  If  we  wish,  with  a  ligthning  rod 

40  meters  (131.2  feet)  high,  to  receive  waves  whose  length  is  not  4  x  40  or  160 

meters  (524.9  feet),  but,  say,  200  meters  (656.2  feet),  the  whole  wire  length  must  he 

100  meters  (328.1  feet);  that  is  to  say,  we  most  join  to  the  lightning  rod  of  40  meters 

(131.2  feet)  another  wire  length  of  60  meters  (196.8  feet). 

This  simple  expedient  enables  us,  to  quite  a  considerable  extent,  to  fit  a  receiving 

station  for  the  reception  of  different  wave  lengths.  It  will  only  be  necessary  to  have 

on  hand  a  sufficient  supply  of  those  large  spools,  and  to  set  up  a  number  of  receiving 

apparatus  corresponding  to  the  number  of  stations  with  which  it  is  desired  to  corre- 
spond. For  the  sifting  of  the  waves  is  accomplished  in  such  a  reliable  and  exact 

manner  that  we  can  receive  simultaneously,  even  with  one  and  the  same  air  wire, 

telegrams  arriving  from  entirely  different  directions  and  distances. 

lint  the  engineer  is  accustomed  to  work  with  a  coefficient  of  safety.  In  this  case, 

also,  we  have  endeavored  to  insure  the  reception  of  signals  by  increasing  the  precision 

and  intensifying  the  effect.  This  is  done  by  means  of  a  little  apparatus  of  remarkable 

simplicity,  which  I  may  say  I  came  upon  accidentally  in  my  studies,  but  the  action 

of  which  was  a  surprise  tome.  This  apparatus,  in  its  simplest  form,  consists  of  a 

coil  of  a  certain  form  and  method  of  winding  depending  upon  the  wave  length.  It 

has  the  property  of  diminishing  the  speed  of  an  electric  impulse,  from  which  results 
a  material  increase  of  voltage,  and  I  am  therefore  incline*!  to  call  the  apparatus,  which 

as  far  as  1  know  is  new,  a  multiplier.  It  is  not  to  be  confounded  with  a  transformer. 

for  it  has  no  secondary  winding.  I  can  explain  the  effect  of  the  multiplier  by  analogy 
to  an  acoustic  process.  I  have  here  a  tuning  fork,  which  I  set  to  oscillating  by 

striking  against  it  with  a  hammer.  It  sounds  acoustically,  as  the  air  wire  sounds 

electrically,  when  struck  by  ether  waves.  But  the  tone  emitted  is  weak,  and  soon 

dies  away.  It  is  deafened  to  a  considerable  extent.  This  is  due  to  the  resistance 
which  the  oscillating  tines  of  the  tuning  fork  have  to  overcome.  But  we  possess  a 

means  for  increasing  the  oscillations  materially,  and  prolonging  their  duration;  that 

is  the  sounding  board.  If  1  bring  the  oscillating  tuning  fork  into  contact  with  it,  the 

sound  becomes  louder  and  lasts  longer.  We  transfer  the  acoustic  oscillations  to 

another  medium,  which  POB808S0B  less  deafening  effect  and  increases  the  amplitudes 
of  the  oscillations. 

What  the  sounding  board  does  for  a  true  Stradivari,  the  multiplier  does  for  spark 

telegraphy;   it  renders  the  signals  stronger  and  purer. 

If  we  connect  such  a  tuned  multiplier  coil  between  the  prolongation  of  the  receiving 

wire  and  the  fritter,  we  obtain  higher  voltages  at  the  fritter,  thus  increasing  the  cer- 

tainty of  actuation.  Besides  increasing  the  intensity,  the  multiplier  also  effects 

another  sifting,  for  it  allows  only  those  waves  to  pass  for  which  it  is  tuned;  all  others, 

either  longer  or  shorter,  are  reflected  by  the  coil,  in  case  the  imperfect  potential  node 

at  the  earthing  point  has  allowed  them  to  pass  through.  The  multiplier  coil  refuses 
them  admittance,  so  to  speak,  to  the  fritter. 

(  An  experiment  introduced  demonstrated  that  a  spark  of  1  centimeter  |  .:'>94  inch) 
length,  drawn  from  a  wire  filled  with  electric  oscillations,  was  increased  to  10  centi- 

meters (3.94  inches)  by  the  introduction  of  the  multiplier..  The  terminal  of  the  mul- 
tiplier wire  showed  far  visible  radiation,  which  could  be  made  to  disappear  suddenly 

by  merely  approaching  a  hand  to  the  coil.) 
There  remains  to  explain  by  what  means  electric  waves  of  definite  and  agreed 

length  are  created  at  the  sending  station. 

We  use  for  this  purpose  a  modification  of  the  apparatus  which  I  descril>ed  a  year 
ago  ami  which  has  since  been  used  in  our  navy. 

The  principle  from  which  we  started  on  (his  point  was  that  spark  telegraphy  is  an 

electric  transmission  of  power.      Aside  from  the  consideration  of  the  degree  ̂ \  effect. 
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the  preferable  sending  station  will  be  that  at  which  the  greatest  possible  electric 

energy  can  be  converted  into  the  oscillating  form.  To  this  effect  not  only  high  voltage 

is  expedient,  but  also  a  large  quantity  of  electricity.  This  we  generate  by  using, 
instead  of  a  single  insulated  wire,  an  earthed  transmitting  loop  (rig.  2)  which  contains 

a  condenser,  K,  in  order  to  increase  the  quantity  of  electricity.  Our  condenser  is  in 

the  shape  of  the  well-known  Leydon  jars.  For  charging  these  we  use  the  whole 
loop  closed  through  the  earth,  while  for  the  discharging  process,  which  begins  with 

the  starting  of  the  spark  and  creates  those  electric  oscillations  which  are  alone  effec- 

tive for  long-distance  work,  we  use  only  the  first  vertical  conductor  KC.  To  pre- 
vent these  oscillations  from  passing  into  the  shunt  to  earth,  we  connect  at  the  upper 

terminal  of  the  conductor  a  very  differently  tuned  coil,  CD,  of  great  electric  inertia. 

I  have  already  demonstrated  that  such  a  coil  acts  as  a  barrier— as  a  wall,  so  to  speak — 
from  which  the  rapid  oscillations  rebound,  that  is  to  say,  are  reflected.  The  dis- 

tance effects  can  then  proceed  solely  from  the  first  vertical  wire  and  will  not  be  dis- 
turbed by  possible  counter  effects  of  the  second  vertical  conductor  DE.  The  length 

of  the  electric  waves  proceeding  from  such  a  transmitter  is  determined  from  the 

length  of  the  wires  and  the  capacity  of  the  condenser.  But  we  can  change  them  at 
will  by  the  introduction  into  the  circuit  of  tuned  coils,  whose  inertia  effect  diminishes 

the  frequency  of  the  oscillations.  But  to  each  frequency  corresponds  an  exactly 

computed  wave  length. 
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In  how  far  we  have  succeeded  with  the  devices  described  in  arriving  at  undisturbed 

multiple  telegraphy  will  be  seen  from  the  experiment  which  we  are  about  to  conduct. 

These  two  sets  of  receiving  apparatus  are  connected  to  one  and  the  same  lightning 

rod  on  the  smokestack  of  the  Electric  Central  Station  Schiffbauerdamm.  According 

to  hitherto  prevailing  ideas,  this  arrangement  is  the  most  unfavorable  one  conceiv- 
able And  indeed,  there  can  be  no  doubt  but  that  a  great  part  of  the  oscillating 

energy  arriving  travels  into  the  smokestack  and  is  conducted  to  earth  and  lost.  But 

the  email  portion  which  falls  upon  the  top  of  the  lightning  rod  is  quite  sufficient  to 

scenic  reliable  signals.  From  two  different  transmitting  stations  telegrams  will  be 

sent  out  simultaneously.  One  of  the  stations  is  in  my  laboratory  in  the  Technical 

High  School,  at  Charlottenburg,  about  4  kilometers  (2.48  miles)  distant.  The  send- 
ing wire  there  is  conducted  through  the  window  to  the  top  of  the  pole  16  meters 

(52.40  feet)  high  on  the  roof  of  the  building.  The  window  faces  west,  so  that  the 

great  assemblage  of  High  School  buildings  lies  directly  in  the  way  of  the  rays.  Only 
from  the  short  length  of  wire  which  is  above  the  roof  can  electric  waxes  he  sent 

here.  The  ot  her  slat  ion  is  in  Schon  weide  at  1  he  cable  work  Oberspree,  11  kilometers 

(K.7  miles)  distant.  The  sending  wire  there  is  suspended  between  two  smoke- 
stacks. The  electric  waves  have  to  pass  over  Berlin  in  its  greatest  extent  from  south- 

east  to  northwest;  numerous  high  smokestacks,  spires,  and    house  gables  are  in  the 

way  of  the  waves  and  attenuate  their  intensity. 

We  will  lirst  call  up  Charlottenburg  and  correspond  with  that  station  alone,  then 
with  Sehfmweide,  and  finally  receive  telegrams  from  both  stations  simultaneously, 
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(The  experiment  showed  entirely  faultless,  simultaneous  correspondence  at  the 

rate  of  72  letters  a  minute.  Below  is  a  photograph  (fig.  3)  of  two  telegrams  received 
simultaneously.) 

JVb./ 

Jfc.2 

APPENDIX. 

Since  the  delivery  of  my  lecture  I  have  been  asked  by  several  colleagues  as  to  the 

path  by  which  I  arrived  at  the  solution  stated.  Of  course  it  was  not  through  the 
mechanical  analogies  of  which  I  made  use  during  the  lecture.  The  solution  was 

found  by  a  purely  theoretical  method  and  confirmed  by  tedious  measurements  at 

special  experimental  apparatus  in  my  laboratory.  I  shall  have  to  refer  a  report  on 

these  researches  to  a  more  opportune  time,  but  in  the  following  T  will  briefly  state 

the  course  pursued. 

The  theory  of  the  transmitter  in  spark  telegraphy  leads  to  the  differential  equation 

di  dH  _  J      d*t 

Kl  eft  H    Ll  (ft8  ~  C,  '  'A*-2' 
in  which  R,,  L,,  and  0,  (resistance,  self-induction,  and  capacity)  refer  t<>  the  unit 
length  of  the  wire,  and  x  represents  the  distance  from  the  terminal  of  the  same. 
The  solution  gives  the  equations 

.    -JJi  'In.       .      it i  =  Ae    ~]<  cos  —  t  .  sin  —x. 

T  =  4x/CL, 

in  which   A    is  a   constant;   /  the   length   of  the   wire;   K,    L,    and   C  an-   the   values 

applicable   to   the  whole  course  of   oscillations;       is  the  frequency  of  the  electric 

oscillations.  The  result  of  the  term  N/(<p  is  the  value  /  when  C  is  applied  to  electro- 

static and  L  to  electro-magnetic  measurement,  with  wires  of  some  length  such  as  will 

alone  be  used  in  practice,  and  leads  to  a  wave  length  \  =  a.  The  difference  of 

potential  per  unit  length  of  wire  will  become 

(If  T>        ~sri  'lit.  It =  P>,        2L    cos        I    .    cos        f. 
ax  1  21 

These  formulae  show  that  the  wave  lengths  created  are  equal  to  four  times  the  wire 

length  and  that  the  alternating  voltages  occurring  in  the  wire  follow  a  simple  har- 
monic law.  At  the  free  end  of  the  wire  a  potential  loop  is  always  formed,  and  at  the 

spark  gap  a  potential  node.  This  1  found  continued  when  1  caused  the  radiation 

proceeding  from  the  wire  to  affect  photographic  plates  in  the  dark.  I  placed  the 

plates  close  behind  the  wires  so  that  the  latter  touched  the  sensitive  surfaces.  The 

developed  pictures  show  a  regular  increase  of  the  voltages  toward  the  free  end  of  the 
wire  and  establish  the  presence  of  stationary  electric  oscillations. 

But  the  simple  relation  between  wave  Length  and  wire  length  applies  only  when 

the  change  in  the  capacity  of  the  wire  occasioned  by  the  proximity  of  the  earth  is 

left  out  of  the  question.  Kvcn  a  slight  slope  of  the  win'  toward  the  earth  causes  a 
great  alteration  in  its  capacity,  and  hence  material  increase  of  the  wave  length.  For 
this  reason  the  earthing  of  the  spark  gap  acquires  the  utmost  importance  as  far  as  the 
transmitter  is  concerned.  These  complicated  conditions  can  be  fully  explained  only 

with  the  aid  of  experimental    material,  which  Count  A.rco  has  in  the   meantime  col- 



327 

lected  in  great  abundance.  But  for  the  statements  referring  to  my  laboratory 

researches  and  short-wire  lengths,  the  above  mentioned  simple  relation  may  be 
safely  adhered  to. 

If  the  radiation  proceeding  from  a  rectilinear  wire  is  caused  to  act  upon  another 

parallel  wire  of  equal  length,  at  some  distance,  there  will  be  excited  in  the  latter  also 
alternating  voltages,  following  the  same  harmonic  law,  as  soon  as  the  point  opposite  the 

spark  gap  is  made  a  potential  node  by  earth  connection.  Perfect  measurements  can 

be  made  with  a  well-adjusted  spark  micrometer,  one  pole  of  which  is  connected  to 
earth. 

If  to  the  secondary  wire  CD  (fig.  4)  is  joined  a  prolongation  CE,  not  affected  by 
the  induction,  of  equal  dimensions,  a  free  potential  node  will  be  formed  at  C,  through 

which  the  oscillations  will  be  propagated,  producing  at  E  another  potential  loop  of 

the  same  magnitude  as  that  at  D.  An  earth  connection  at  C  is  of  no  influence  in 
this  ease. 
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if  the  receiving  wire  is  shorter  than  the  inducing  quarter  wave  length,  maximum 

alternating  voltages  of  the  same  magnitude  will  be  formed  at  the  terminals  D  and  E 

(fig.  5)  of  the  wire  bent  at  a  right  angle  only  when  the  total  length  DCE  is  made 

equal  to  one-half  wave  length.  At  G,  the  center  of  the  total  length,  a  free  potential 
node  will  be  formed.  An  earth  connection  at  C  weakens  the  potential  loop  at  E 
but  slightly. 
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If  the  air  wire   is   in    the  shape  of  a  loop,  as  in   fig.  6,  D  being  connected  with  II, 
E  and  V  being  free  terminals,  there  will  he  formed  at  V\)  and  (ill  on  the  one  hand, 
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and  ;ii  CEand  GF  on  the  other  hand,  exactly  similar  oscillations,  which  ai  D  and  11 

as  well  a-  at  E  and  t ,  have  potential  Loops,  ami  at  C  and  < «  potential  nodes. 
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A  spark  micrometer  placed  in  the  circuit  between  E  and  F  shows  no  voltage; 

hence  there  is  no  difference  of  phase  between  these  two  points.  But  if  another  piece 

of  wire  EJ  (fig.  7),  equal  to  half  a  wave  length,  is  joined  at  E,  there  will  occur 

between  E  and  J  a  shifting  of  phase  of  180°.  The  spark  micrometer  introduced  into 
the  circuit  between  J  and  F  will  excite  sparks  almost  twice  as  long  as  at  the  connec- 

tion between  F  and  earth. 

The  practical  application  to  be  drawn  for  the  receiver  of  spark  telegraphy  from 

this  and  numerous  other  experiments  is  obvious.  In  my  lecture  I  have  attempted 

to  show  this  by  an  analogous  mechanical  example:  That  in  the  usual  arrangement, 

where  the  lower  end  of  the  insulated  receiving  wire  is  connected  with  the  fritter,  a 

potential  node  is  actually  formed  is  apparent  from  the  fact  that  the  fritter,  as  meas- 

urements have  shown,  possesses  a  great  capacity  toward  earth — almost  one  microfarad. 
The  arrangement  sketched  in  fig.  7  renders  it  possible  to  conduct  to  the  fritter 

directly  the  double  voltage  and  at  the  same  time  to  make  it  entirely  earth  free. 

Another  valuable  property  of  this  arrangement  consists  in  the  fact  that  the  fritter 

becomes  independent  of  the  static  charges  of  the  atmosphere.  Anyone  who  lias 

made  practical  experiments  with  spark  telegraphy  must  be  aware  of  the  intolerably 

frequent  disturbances  due  to  atmospheric  electricity. 

In  our  experiment  on  December  22,  Count  Arco  had  still  further  simplified  the 

arrangement  materially  by  a  happy  inspiration.  Instead  of  the  double  wire  a  single 

wire  DCE  (see  fig.  7)  had  been  conducted  to  the  apparatus  at  Schonweide,  and  the 
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fritter  applied  between  points  E  and  J.  The  effect  was  exactly  the  same.  The 

apparatus  received  telegrams  without  any  earth  connection,  which  circumstance 

refutes  once  for  all  the  still  prevailing  opinion  that,  in  spark  telegraphy  transmission 

through  the  earth  plays  a  considerable  part. 

The  intensifying  effect  of  the  multiplier  I  discovered  accidentally  one  day  when  I 

wound  the  prolonging  wire  EJ  (fig.  7)  in  the  shape  of  a  coil  in  order  to  make  it 

easier  to  handle.  The  remarkable  increase  of  voltage  which  1  ascertained  on  this 

occasion  caused  me  to  study  more  closely  the  interdependence  between  this  effect 

and  the  shape  of  tin1  coil  and  method  of  winding. 
The  theory  of  the  multiplier  is  not  quite  simple.  In  my  opinion  its  action  is  based 

on  the  fact  that  in  the  windings  of  the  coil  a  shitting  of  phase  takes  place  in  such 

manner  that  for  certain  windings  the  direction  of  the  mutual  induction  is  reversed. 

In  the  tedious  laboratory  measurements  and  micrometer  readings,  my  assistant, 

Engineer  Seibt,  has  been  a  great  help  to  me  by  his  perseverance  and  care. 

As  to  the  question  frequently  asked  concerning  the  maximum  distances  over  which 

we  expect  to  be  able  to  telegraph  with  this  new  system,  I  can  say  at  present  only  that 
I  do  not  know.  But  in  spark  telegraphy  two  things  should  be  carefully  kept  apart: 

The  reliability  of  constant  operation  in  the  hands  of  ignorant  officials,  no  matter  how 

faithful  and  conscientious,  and  an  isolated  record  experiment  by  engineers  who  are 

entirely  familiar  with  the  most  intimate  pr<  cesses  going  on  in  the  different  apparatus 

and  who  make  use  of  every  available  means  for  increasing  their  action  and  sensitive- 

ness.     The  former  problem  is  by  far  the  more  difficult  to  solve,  and  we  have  there- 
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fore  taken  it  in  hand  first.  A  statement  as  to  the  distances  attainable  will  soon  fol- 

low, since  the  secretary  of  state  for  the  imperial  marine  office  has  made  available  for 

experiments  such  warships  as  may  be  required  for  that  purpose. 

SYNTONIC    WIKELESS   TELEGRAPHY.1 

By  Guglielmo  Marconi. 

The  very  rapid  advances  which  have  been  made  in  the  art  of  telegraphy  through 

space  continues  to  attract  much  attention  to  this  fascinating  subject.  What  was 

stated  yesterday  to  be  impossible  has  now  become  possible,  and  what  we  regard  as 
almost  insurmountable  difficulties  may  be  removed  in  the  immediate  future.  The 

number  of  experimenters  working  in  this  field  has  increased,  as  many  workers  who, 

some  time  ago,  had  little  or  no  faith  in  the  practical  utility  of  wireless  telegraphy 
have  now  changed  their  minds  and  are  taking  up  the  subject.  I  believe  it  to  be 

necessary,  before  I  proceed  to  deal  with  the  subject,  to  state  that  in  my  opinion  a 

large  amount  of  inaccurate  and  misleading  information  is  being  from  time  to  time 

published  upon  it  in  the  daily  and  even  in  the  scientific  press.  I  shall  endeavor  to 
correct  some  of  the  misstatements  which  have  been  made. 

As  the  title  of  my  paper  implies,  it  is  my  intention  first  to  describe  fully  the 
efforts  I  have  made  in  order  to  tune  or  syntonise  the  wireless  system,  efforts  which 

J  am  glad  to  say  have  been  crowned  with  complete  success.  I  also  wish  to  mention 

something  of  the  difficulties  encountered  in  promptly  publishing  the  results  (whether 

successful  or  otherwise)  obtained  in  the  course  of  my  experiments.  A  commercial 

concern,  such  as  the  one  with  which  I  am  working,  does  not  exist  solely  for  the 

advancement  of  science,  but  especially  for  the  purpose  of  securing  a  pecuniary 
return  to  those  who  have  braved  risks  and  undertaken  sacrifices  in  assisting  and 

forwarding  the  necessary  experimental  work.  It  is  often  considered  possible  that 
certain  new  methods  and  results  may,  if  prematurely  published  before  being  fully 

patented,  be  utilized  by  persons  whom  I  might  call  business  rivals,  thus  preventing 

those  who  have  borne  the  initial  cost  of  the  first  tests  from  benefiting  in  a  fair  meas- 
ure. I  am,  therefore,  frequently  prevented  from  promptly  publishing  the  methods 

by  which  1  have  obtained  interesting  results.  By  quoting  the  dates  of  the  British 

patent  specifications  and  other  publications,  I  hope  to  be  able  to  establish,  to  a  certain 
extent,  the  dates  at  which  the  various  systems  or  methods  were  worked  out.  It 

may  probably  surprise  some  of  you  when  I  mention  how  comparatively  long  ago 

some  of  the  patents  which  I  shall  discuss  to-night  were  applied  for  and  perfected. 
Last  winter  I  had  the  honor  of  describing  before  the  Royal  Institution  of  Greal 

Britain  most  of  the  successes  obtained  up  to  that  date  in  communicating  by  means  of 

my  system  from  one  place  to  another.  It  is  my  desire  in  this  paper  togive  a  descrip- 
tion of  the  further  progress  made,  with  special  reference  to  the  results  obtained  by 

tuning  or  syntonising  the  installations.  So  long  as  it  was  possible  to  work  only  two 
installations  within  what  I  may  call  their  sphere  of  influence,  a  very  important  limit 

to  the  practical  utilization  of  the  system  was  imposed.  With  simple  vertical  wires, 
as  shown  in  \\\i.  l.\  and  fig.  2,  connected  directly  to  the  coherer  and  spark  gap  at  the 

receiver  and  transmitter,  as  used  by  myself  before  ik*)K,  no  really  satisfactory  tuning 
wa>  possible.  It  was,  however,  possible  to  obtain  a  certain  selection  of  signals  if 

various  stations  in  the  vicinity  used  vertical  wires  differing  very  considerably  in 
length.  Tims  two  stations  communicating  over  a  distance  of,  say,  5  miles  and  using 

wires  100  feel  long  would  not  interfere  with  the  signals  transmitted  by  the  other 

two  stations,  Bay  -  miles  from  the  first,  which  were  using  aerials  only  20  feel  long 
and  communicating  Over  B  distance  of  about  I  mile.  The  new  methods  of  connection 

whieh  1  adopted  in   IMK,  i.  e.   (see  lij_'.  8),  connecting  the  receiving   aerial  directl\    to 

earth  instead  of  to  the  coherer,  and  by  the  introduction  of  a  proper  form  <>\  <'-iiiia- 

1  Cu | .i  i  read  before  the  Hociet)  ol   Irta,  tlaj  Ifi 
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respond  best  to 'waves  given  out  by  a  given  length  of  aerial  wire,  were  important 
steps  in  the  right  direction.  I  referred  extensively  to  this  improvement  in  the 

course  delivered  before  the  Royal  Institution  on  February  2,  1900,  and  my  tirst  British 

patent  specification  referring  thereto  was  applied  for  on  June  1,  1898.  No.  12326,  and 

published  in  due  course.  This  mode  of  connection  was  also  discussed  by  the  techni- 
cal pr 

It  is  remarkable  that  eminent  scientists  and  engineers,  such  as  Fn  :  ae  Maby  and 

G.  Kapp.  who  have  been  good  enough  to  discuss  my  work  on  wireless  telegraphy, 

should  be  so  badly  informed  on  the  subject  in  general  as  not  to  know  that  this  method 

and  many  other  improvements  on  my  original  system  have  been  in  use  by  myself  and 

my  assistants  for  several  years.  I  wish  to  give  you  an  illustration  of  what  I  mean. 

In  a  paper  on  ''Tuned  or  multiple  wireless  telegraphy,"'  by  Professor  Slaby,  of  Char- 
lottenburg,  read  on  December  22,  1900,  and  published  in  a  special  number  of  the 

EUttrotechnische  Zcitsckrift,  he  stated:  "Up  to  the  present  the  following  method 
has  been  followed  without  exception:  The  receiving  wire  was  ted  and 

attached  at  tlie  lower  end  to  0  .  the  other  pole  of  which  was  connected  to  earth."' 
Again,  <t.  Kapp,  in  an  editorial  review  in  the  same  publication,  states:  "According 

to  the  Slaby-d'Arco  system  and  m  opposition  to  the  Marconi  system  tht 
earthed."  The  inaccuracy  of  these  statements  is  very  apparent  if  we  compare  them 
with  the  description  given  by  myself  nearly  three  years  previously  in  the  British 
patent  applied  for.  as  I  have  remarked,  on  June  1.  1698,  published  in  July.  1899,  and 

openly  discussed  by  the  scientific  press  of  this  and  other  countries  a  long  time  previ- 

ous to  the  date  of  Slaby's  paper.  At  line  7.  page  1.  of  my  description,  will  l>e  found 

the  following  pase   _       "According  to  this  invention  the  conductor    aerial  gt  r 
insulated,  but  is  connected  to  earth  through  the  primary  of  an  induction  coil,  while  the 

ends  of  the  imperfect  contact  or  coherer)  are  connected  to  the  ends  of  the  secondary 

one  of  the  connections  passing  through  a  condenser.'1  As  yon  will  notice,  nothin_  - 
said  in  this  patent  of  the  necessity  of  insulating  the  vertical  wire  of  the  receiver.  If 

the  system  described  here  had  not  been  used  by  me  I  very  much  doubt  whether  we 

should  have  succeeded  in  maintaining  communication  with  the  1  Iwin  light- 

ship during  1S99;   in  maintaining  communication  across  the  En'gKufi  Channel  that 
same  year  during  the  meeting  of  the  British   association  at   Dover,  and  in  supplj 

the  admiralty  in  the  course  of  the  year  1000  with  32  installations,  all  of  which  pssf 

an  official  100-kilometer  test  |  most  of  the  distance  being  overland  >  at  the  rate  of  about 
three  installations  per  week. 

Leaving  this  subject  for  the  present.  I  shall  endeavor  to  describe  the  vari     - 
made  in  the  development  of  my  syntonic  system.     I   realized  a  long  time  ago  that 

one  great  difficulty  in  achieving  the  desired  effect  was  caused  by  the  action  of  the 

transmitting  wire.     A  simple  straight  rod  in  which  electrical  oscillations  up 

forms,  as  is  well  known,  a  very  good  radiator  of  electrical  waves.  If  this  was  in  the 

beginning  an  advantage,  by  allowing  signals  to  be  received  with  a  small  amount  of 

energy  over  considerable  distances,  it  proved  later  to  be  one  of  the  chief  obstacles  in 
the  way  of  obtaining  g   1  resonance  in  the  receiver.     Now,  as  Dr.  Fleming  points 

out  so  clearly  in  his  Cantor  lectures  on  "  Electrical  oscillations  and  electric  wi 
delivered  before  the  society  in  November  and  December  of  last  year,  there  is  in  . 

nection  with  tins  part  of  the  subject  one  point  of  great  interest      "  Both  theoretical 
and  experimental  research  show  that  in  the  case  of  conductors  of  a  certain  form  the 

electric  oscillations  die  away  with  great  rapidity.''     In  all  what  we  call  good   radi- 
ators electrical  oscillations  set  up  by  the  ordinary  spark  of  discharge  method 

or  are  damped  out  very  rapidly,  not  necessarily  by  resistance,  but  by  electrical  radi- 
ation removing  the  energy  in  the  form  of  electric  waves.     Many  mechanical  analo- 

gies can   be  quoted   which  will  point  out  the  □  signing  a  persistent 

llator.  in  order  that  syntony  may  become  apparent  in  properly  tuned  reeonafc 
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Acoustics  furnish  us  with  numerous  examples  of  this  fact,  such  as  the  resonance 

effects  produced  by  the  well-known  tuning-fork  experiment.  Other  illustrations  of 
this  principle  may  he  given,  e.  g.,  if  we  have  to  set  in  motion  a  heavy  pendulum  by 
means  of  small  thrusts  or  impulses  these  must  be  timed  to  the  period  of  oscillation 

of  the  pendulum,  since  otherwise  its  oscillations  will  not  acquire  any  perceptible 

amplitude.  An  illustration  of  this  fact  occurred  to  me  some  time  ago  while  I  was 

watching  the  ringing  of  great  bells  in  an  Italian  cathedral.  As  most  of  you  probably 

know,  the  bells  in  many  churches  in  Italy,  as  elsewhere,  are  rung  from  the  bottom 

of  the  tower  by  means  of  ropes  attached  to  the  bells.  The  largest  bells  weigh  several 

tons,  and  it  usually  requires  two  men  to  work  for  perhaps  two  minutes  on  the  ropes 

before  the  combined  effect  of  their  pulls  is  sufficient  to  get  the  bell  to  attain  an  ampli- 
tude large  enough  to  cause  the  hammers  to  strike.  I  observed  on  the  occasion  to 

which  I  allude  that  it  required  for  each  bell  a  number  of  well-timed  pulls  on  the 
ropes  in  order  to  get  them  to  swing,  the  larger  bells  requiring  impulses  farther  apart, 

i.  e.,  of  a  lower  frequency  than  the  smaller  ones.  It  is  perfectly  obvious  that  if  the 

pulls  on  the  ropes  had  been  wrongly  timed  it  would  have  been  impossible  with  the 

n3.z. Mime  amount  of  power  to  ring  the  bells.  The  same  kind  of  effect  happens  in  a  very 

small  fraction  of  a  second  (instead  of  several  minutes)  when  we  try  to  induce  elec- 
tlical  oscillations  in  a  good  resonator.  If  the  form  of  this  resonator  he  such  as  to 

cause  it  to  be  a  persistent  vibrator,  i.  e.,  one  in  which  the  electrical  oscillations  are 

not   rapidly  damped  by  resistance  or  radiation  of   waves,  then   it    is   necessary  for  us 

to  employ  a  number  of  properly  timed  electrical  oscillations  radiated  from  a  per- 
Bistenl  oscillator  tuned  to  the  period  of  the  resonator  we  desire  to  affect. 

4s  I  pointed  out  before,  a  transmitter  consisting  oi  a  vertical  conductor  as  shown 

in  lig.  I  i.<  nwt  a  very  persistent  oscillator.     Its  electrical  capacity  is  comparative!}  bo 
small  an. I  its  capability  of  radiating  waves  SO  great,  that  the  oscillat  ions  which    take 
place  in  it  must  be  considerably  damped.  In  this  case  receivers  or  resonators  of  a 

considerably  different  period  or  pitch  will  respond  and  he  affected  by  it.  From  tin* 
results  obtained  it  would  seem  as  if  the  transmitter  were  sending  «'iit  a  great  variety 

ot  electric  waves,  resembling  therefore  a  source  of  white  light,  and  that  each  resona- 
tor picks  out  and  responds  to  its  own  particular  wave  length.  This  view,  however, 

Is  incorrect;  the  fact  that,  given  certain  condition  >nators  will  respond, 
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even  if  their  period  be  different  from  the  natural  period  of  oscillation  of  a  transmit- 
ter, is  to  be  accounted  for  by  the  consideration  that  all  the  energy  of  the  transmitter 

is  radiated  in  only  one  or  two  swings,  with  the  result  that  oscillations  may  be  induced 

in  resonators  of  different  periods,  whilst,  if  the  same  amount  of  energy  be  distributed 

in  a  great  number  of  individual  feeble  impulses,  their  combined  effect  can  only  be 

utilized  or  detected  by  a  resonator  tuned  so  as  to  respond  to  their  particular  fre- 

quency. The  tuned  resonator  will  not  then  respond  to  the  first  two  or  three  oscilla- 
tions but  only  to  a  longer  succession  of  properly  timed  impulses,  so  that  only  after  an 

accumulation  of  several  swings  does  the  E.  M.  F.  become  sufficient  to  break  down 

the  insulation  of  the  coherer,  and  cause  a  signal  to  be  recorded. 

Notwithstanding  the  disadvantages  for  obtaining  electrical  tuning,  attributed  to  the 

form  of  transmitter  shown  in  fig.  1,  selection  of  messages  is  possible  when  using,  say, 

two  or  three  transmitters  having  wires  of  considerably  different  lengths,  and  the 

induction  coil  or  oscillation  transformers  on  the  receivers  wound  with  varying 

lengths  of  wire  in  their  secondary  circuits,  in  order  to  cause  them  to  be  in  tune  or 

resonance  with  the  length  of  wave  of  the  transmitted  oscillations,  as  pointed  out  in 

my  British  patent  No.  12326,  dated  June  1,  1898.  At  page  1,  line  19,  this  reads:  "It 
is  desirable  that  the  induction  coil  should  be  in  tune  or  syntony  with  the  electrical 

oscillations  transmitted,  the  most  appropriate  number  of  turns  and  most  appropriate 

thickness  of  wire  varying  with  the  length  of  wave  transmitted."  The  following 
experiment,  which  has  been  successfully  tried,  proves  this  point.  At  St.  Catherines, 

Isle  of  Wight,  we  had  a  transmitting  station  having  a  vertical  wire  45  meters  long, 

and  at  sea,  10  miles  from  our  receiving  statjpn  at  Poole,  a  ship  with  transmitting 
wire  of  27  meters.  It  is,  therefore,  obvious  that  the  wave  length  of  the  electric 

oscillations  radiated  from  St.  Catherines  differed  considerably  from  that  radiated 

from  the  ship.  Now,  if  at  the  receiving  station  at  Poole  we  connected  t<>  a  vertical 
wire  two  receivers,  one  having  an  induction  coil  with  secondary  in  tune  with  the 

length  of  wave  emitted  by  St.  Catherines  and  the  other  with  that  emitted  by  the 

27-meter  feet  wire  on  the  ship,  if  St.  Catherines  and  the  ship  transmit  simultane- 

ously twro  different  messages,  these  will  be  picked  up  at  Poole,  and  each  message 
will  be  reproduced  distinctly  on  its  receiver.  I  pointed  out  in  a  patent  specification 

dated  December  19,  1899,  No.  26185,  page  2,  that  the  best  results  are  obtained  when 
the  length  of  wire  of  the  secondary  of  the  induction  coils  is  equal  to  the  length  of 

the  vertical  wire  used  at  the  transmitting  station,  therefore  the  length  of  the  secon- 
dary of  the  receiving  induction  coils  was  made  equal  to  that  of  the  transmitting  wire. 

(Something  of  the  same  kind  lias  been  lately  noticed  by  Professor  Slaby  in  what 
he  calls  an  extension  wire.  ) 

These  results,  although  in  a  way  satisfactory,  did  not  appear  to  my  mind  a  com- 
plete solution  of  the  problem.  I  found  it  impossible  to  obtain  the  two  messages  at 

the  receiving  station  if  the  two  transmitting  stations  were  placed  at  equal  distances 

from  it.  The  following  considerations  may  perhaps  explain  this  failure:  If  the 

27-meter  transmitting  wire  was  placed  at  the  same  distance  from  Poole  as  the 

45-meter  one,  i.  e.,  31  miles,  the  \yaves  emitted  by  the  27-meter  wire  would  be  too 
weak  when  they  reached  Poole  to  affect  the  receiver.  On  the  other  hand,  if  the 

45-meter  t-ansmitter  was  placed  at  10  miles  from  the  receiver,  then  the  waves  radi- 
ated by  it  would  be  so  strong  as  to  affect  the  receiver,  tuned  to  respond  to  the 

27-metei  transmitter,  and  blur  its  signals. 

It  thus  became  apparent  that  some  different  form  of  less  damped  radiator  was 

necessary  in  order  to  obtain  more  practical  and  more  useful  results.  I  carried  out  a 

great  number  of  experiments  by  adding  to  the  radiating  and  receiving  wires  induct- 
ance coils,  on  a  principle  similar  to  that  suggested  by  Lodge  in  his  1898  patent  (No, 

29069),  hut  without  obtaining  any  satisfactory  results.  The  failure  was  probably  due 

to  the  fact  that  the  electrical  capacity  of  the  exposed  conductors  became  too  small  in 

proportion   to   their  inductance.       1    then   tried    various   methods   for  increasing  the 
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capacity  of  the  radiating  system.  The  first  and  obvious  mode  of  effecting  this  is  by 

an  augmentation  in  the  size  of  the  exposed  conductor,  but  this  method  is  not  entirely 
satisfactory,  in  consequence  of  the  circumstance  that  an  increased  surface  means 

increased  facility  for  radiating  the  energy  during  the  first  oscillations,  and  also 

because  large  plates  or  large  exposed  areas  are  impracticable  on  board  ship,  and  are 

always  difficult  to  suspend  and  maintain  in  good  position  during  windy  weather. 

The  way  out  of  the  difficulty  was  discovered  by  adopting  the  arrangement  shown  in 

fig.  3.  Here  we  have  an  ordinary  vertical  radiator  placed  near  an  earthed  conductor, 

the  effect  of  the  adjacent  conductor  being  obviously  to  increase  the  capacity  of  the 

electrical  radiating  wire  without  in  any  way  increasing  its  radiative  power,  and,  as  I 

had  expected,  syntonic  results  were  not  difficult  to  obtain  with  such  an  arrangement. 

Mention  of  this  method  has  been  made  by  Captain  Ferrie,  one  of  the  members  of  the 

French  Commission  which  was  present  at  the  tests  carried  out  across  the  English 

Channel  in  1899,  in  a  paper  on  wireless  telegraphy.  (See  paper  "Etat  Actuel  et 

Progres  de  la  Telegraph ie  Sans  Fil,"  read  before  the  Congres  International  d'  El ec- 
tricite,  Paris,  1900. )     Satisfactory  results  were  obtained,  and  I  was  encouraged  to  con- 
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nj  4. tinue  my  researches  in  order  to  improve  the  system.  Early  in  19(H)  I  obtained  very 

good  results  with  the  arrangement  shown  in  fig.  4.  This  arrangement  is  fully  described 

in  a  British  patent  application  applied  for  by  myself  on  March  "2\,  1900,  No.  5387. 
In  it  the  radiating  and  resonating  conductors  take  the  form  of  a  cylinder,  the  earl  lied 

conductor  being  placed  inside.  This  form  of  radiating  and  receiving  areas  is  much 

more  efficient  than  the  one  I  have  previously  described.  One  necessary  condition  of 

this  system  is  that  the  inductance  of  the  two  conductors  should  be  unequal,  it  being 
preferable  that    the  large  inductance  should    he  joined   to  the  nonearthed  conductor. 

1  presume  that,  in  order  to  radiate  the  necessary  amount  of  energy,  it  is  essential 
that  there  should  be  a  difference  in  phase  of  the  oscillations  in  t  he  two  conductors, 
B0  Otherwise    their  mutual    effect   would    he  to  neiit  rali/e  t  hat  of   each    other.       In  the 

riments  mentioned  by  Captain  Ferrie  this  was  obtained  bysimplj  usin 

earthed  conductor  shorter  than  the  radiating  or  resonating  one.     When  I  used  an 

inductance  between  the  spark-gap  or  oscillation  producer  and  the  radiating  conductor, 
1  found  it  possible  to  cause  the  electrical  period  of  oscillation  of  the  receiving  cylin 
der  to  correspond  to  thai  of  one  oul  "i  several  transmitting  stations,  from  which  one 
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alone  it  would  receive  signals.  The  results  obtained  by  this  system  have  been 

remarkable.  By  using  cylinders  of  zinc  only  7  meters  high  and  1.5  meters  in  diame- 
ter, good  signals  could  easily  be  obtained  between  St.  Catherines,  Isle  of  Wight,  and 

Poole  (distance  31  miles),  these  signals  not  being  interfered  with  or  read  by  other 

wireless  telegraph  installations  worked  by  my  assistants  or  by  the  admiralty  in  the 
immediate  vicinity.  The  closely  adjacent  plates  and  large  capacity  of  the  receiver 

cause  it  to  be  a  resonator  possessing  a  very  decided  period  of  its  own,  i.  e.,  it  becomes 

no  longer  apt  to  respond  to  frequencies  which  differ  from  its  own  particular  period 

of  electrical  oscillation,  nor  to  be  interfered  with  by  stray  ether  waves,  which  are 

sometimes  probably  caused  by  atmospheric  disturbances,  and  which  occasionally 

prove  troublesome  during  the  summer.  It  seemed  very  remarkable  to  me  during  my 

first  test  that  an  arrangement  similar  to  that  shown  in  tig.  4  should  prove  to  be  a  good 
radiator  and  should  enable  such  a  considerable  distance  to  be  achieved  with  cylinders 

of  so  moderate  a  height.  It  is  probable  that  the  great  majority  of  the  electrostatic 

lines  of  force  pass  directly  from  one  cylinder  to  the  other,  but  it  must  be  also  true 

that  a  certain  number  leave  the  outer  part  of  the  external  cylinder,  exactly  as  in  the 

case  of  an  ordinary  radiator.     The  receiver  is  not  shown  in  the  sketch,  but  consists 

oBo 

of  similar  cylinders  to  those  used  for  transmitting  the  receiving  induction  coil  or 

oscillation  transformer,  being  placed  where  the  spark-gap  is  shown  in  tig.  4.  The 
capacity  of  the  radiator  due  to  the  internal  conductor  is,  however,  coniparativeh 
large  that  the  energy  set  in  motion  by  the  spark  discharge  can  not  all  radiate  in  one 

or  two  oscillations,  but  forms  a  train  of  slowly  damped  oscillations,  which  is  just  w  hat 

is  required.  A  simple  verticle  wire,  as  shown  in  tig.  1,  may  be  compared  with  a 

hollow  sphere  of  thin  metal  which,  when  heated,  would  cool  very  rapidly,  and  the 

concentric  cylinder  system  with  a  solid  metal  sphere,  which  would  take  a  very  much 

longer  time  to  cool.  Mr.  W.  (J.  Brown  suggested,  in  a  patent  specification  dated 

July  13,  1899,  No.  1444D,  the  Use  of  two  Conductors  of  equal  length  joined  to  each 

side  of  the  spark-gap,  but  he  did  not  describe  the  inductance  in  series  between  them 

and  the  spark-gap,  which,  according  to  my  experience,  is  absolutely  essential  for 
long-distance  work.  Another  very  successful  syntonised  transmitter  and  receiver 
system  was  the  outcome  of  a  series  of  experiments  carried  otit  with  the  discharge  of 

Leyden  jar  circuits.  Taking  for  granted  that  the  chief  difficulty  with  the  old  system, 
as  shown  in  lig.  1,  lies  in  the  fact,  as  already  stated,  that  the  oscillations  are  very  dead 
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beat,  I  tried  by  means  of  associating  with  the  radiator  wire  a  condenser  circuit,  which 
was  known  to  be  a  persistent  oscillator,  to  set  up  a  series  of  persistent  oscillations  in 
the  transmitting  vertical  wire. 

An  arrangement  as  shown  in  fig.  6,  which  consists  in  a  circuit  containing  a  con- 
denser and  a  spark-gap,  constitutes  a  very  persistent  oscillator.  Professor  Lodge  has 

shown  us  how,  by  placing  it  near  another  similar  circuit,  it  is  possible  to  demonstrate 
interesting  effects  of  resonance  by  the  experiment  usually  referred  to  as  that  of 

Lodge's  syntonic  jars;  but,  as  Lodge  points  out,1  "A  closed  circuit  such  as  this  is  a 
feeble  radiator  and  a  feeble  absorber,  so  that  it  is  not  adopted  for  action  at  a  distance." 
I  very  much  doubt  if  it  would  be  possible  to  affect  an  ordinary  receiver  at  even  a  few 
hundred  yards.  It  is  very  interesting  to  notice  how  easy  it  is  to  cause  the  energy 
contained  in  the  circuits  of  this  arrangement  to  radiate  into  space.  It  is  sufficient  to 
place  near  one  of  its  sides  a  straight  metal  rod  or  good  electrical  radiator.  The  only 

other  condition  necessary  for  long-distance  transmission  is  that  the  period  of  oscilla- 
tion of  the  wire  or  rod  should  be  equal  to  that  of  the  nearly  closed  circuit. 

Fy.7 Zfy. 
S. Stronger  effects  of  radiation  are  obtained  if  the  radiating  conductor  is  partly  bent 

round  the  circuit,  including  the  condenser  (so  as  to  resemble  the  circuits  of  a  trans- 
former). I  first  constructed  an  arrangement  as  shown  in  fig.  14,  which  consists  of  a 

Leyden  jar  or  condenser  circuit,  ill  which  is  included  the  primary  of  what  may  be 
called  a  Tesla  coil,  the  secondary  of  which  is  connected  to  the  earth  or  aerial  con- 

ductor. The  idea  of  using  a  Tesla  coil  to  produce  the  oscillations  is  not  new.  It  was 
tried  by  the  post-office  officials  when  experimenting  with  my  system  in  1898,  and 
also  suggested  in  a  patent  specification  by  Dr.  Lodge,  dated  May  10,  1897,  No.  L1575, 
and  by  Professor  Braun  in  the  specification  of  a  patent  dated  January  28,  L899,  No. 
1862.  My  idea  was  to  associate  with  this  compound  radiator  a  receiver  tuned  to  the 
frequency  of  the  oscillations  sei  up  in  the  vertical  wire  by  the  condenser  circuit     My 
lirst    trials  were  not  successful,  in  consequence  of  the  fact   that  1  had   not  recognized 

the  necessity  of  attempting  to  tune  to  the  same  period  of  oscillation  (or  octaves  I  the 

two  electrical  circuits  of  the  transmitting  arrangemenl  (these  circuits  being  the 
circuit  consisting  of  the  condenser  and  primary  of  the  Tesla  coil  or  transformer, 

1  i  be  Work  of  Hertz,  by  <>. .).  Lodge,  p 
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and  the  aerial  conductor  and  secondary  of  the  transformer).  Unless  this  condition 

is  fulfilled,  the  different  periods  of  the  two  conductors  create  oscillations  of  a  differ- 

ent frequency  and  phase  in  each  circuit,  with  the  result  that  the  effects  obtained* 
are  feehle  and  unsatisfactory  on  a  tuned  receiver.  The  syntonised  transmitter  is 

shown  in  fig.  7.  The  period  of  oscillation  of  the  vertical  conductor  A  can  be 

increased  by  introducing  turns,  or  decreased  by  diminishing  their  number,  or  by 

introducing  a  condenser  in  the  series  with  it.  The  condenser  C  in  the  primary 

circuit  is  constructed  in  such  a  manner  as  to  render  it  possible  to  vary  its  electrical 

capacity.  The  receiving  station  arrangements  are  shown  in  tigs.  8  and  9.  Here 

we  have  a  vertical  conductor  connected  to  earth  through  the  primary  of  a  trans- 
former, the  secondary  circuit  of  which  is  joined  to  the  coherer  or  detector.  In 

order  to  make  the  tuning  more  marked,  I  place  an  adjustable  condenser  across  the 

coherer  in  fig.  9.  Now,  in  order  to  obtain  the  best  results,  it  is  necessary  that  the 

free  period  of  electrical  oscillations  of  the  vertical  wire  primary  of  transformer  and 
earth  connection  should  be  in  electrical  resonance  with  the  second  circuit  of  the 

transformer,  which  includes  the  condenser.  I  stated  that,  in  order  to  make  the 

tuning   more  marked,    I   placed  a  condenser  across  the  coherer.     This  condenser 

^m 
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increases  the  capacity  of  the  secondary  resonating  circuit  of  the  transformer,  and  in 

the  case  of  a  large  series  of  comparatively  feehle  but  properly  timed  electrical  oscilla- 
tions being  received,  the  effect  of  the  same  is  summed  up  until  the  K.  M.  F.  at  the 

terminals  of  the  coherer  is  sufficient  to  break  down  its  insulation  and  cause  a  signal 
to  be  recorded. 

In  order  that  the  two  systems,  transmitter  and  receiver,  should  be  in  time,  it  is 

necessary  (if  we  assume  the  resistance  to  be  very  small  or  negligible)  that  the  product 

of  the  capacity  and  inductance  in  all  four  circuits  should  be  equal.  A  more  com- 
plete and  detailed  description  of  this  system  is  given  in  a  British  patent  granted  to 

me,  dated  April  26,  1900,  No.  7777.  I  have  recently  found  that  Professor  Biaun  has 

recognized  the  necessity  of  tuning  the  circuits  of  the  transmitter  and  receiver  when 
using  a  Tesla  coil,  in  order  to  obtain  syntonic  effects,  but  I  am  not  aware  that  such  a 

proposal  was  published  prior  to  the  description  given  in  the  above-mentioned  patent. 
Although  little  difficulty  has  been  encountered  in  measuring  the  capacity  used  in 

the  various  circuits,  the  measurement  or  calculation  of  the  value  of  the  inductance  is 

not  so  easy.     1  have  found  it  impracticable  by  any  of  the  methods  with  which  1  am 
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acquainted  directly  to  measure  the  inductance  of,  say,  two  or  three  small  turns  of 
wire.  As  for  calculating  the  inductance  of  the  secondary  of  small  transformers,  the 

mutual  effect  of  the  vicinity  of  the  other  circuits  and  the  effects  due  to  mutual  induc- 
tion greatly  complicate  the  problem. 

Frg/O 

Experiments  have  confirmed  the  fact  that  the  receiving  induction  coils  having  the 
secondary  wound  in  one  layer  and  at  a  certain  distance,  say  2  millimeters  (to  cause 
the  capacity  to  be  so  small  as  to  be  negligible),  have  a  time  period  approximately 

equal  to  that  of  a  vertical  conductor  of  equal  length.     (See  patent  granted  to  G.  Mar- 

TV 
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coni,  dated  December  19,  1899,  No.  25186. )  If,  therefore,  we  are  using  an  induction 
coil  having  a  secondary  40  meters  long  on  the  receiver,  I  should  use  a  vertical  wire 
40  meters  long  at  both  transmitting  and  receiving  stations.  By  so  doing  I  have  the 
two  circuits  at  the  receiving  station  in  tune  with  each  other,  and  I  only  have  to 
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adjust  the  capacity  of  the  condenser  at  the  transmitter,  which  can  easily  be  done, 

either  by  means  of  a  condenser  tia\  tag  movable  plates  thai  can  be  slid,  more  or  leas, 
each  other,  or  by  adding  or  removing  Leyden  jars. 

L252     01         22 
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If  we  start  with  a  very  small  capacity,  which  we  gradually  increase,  a  value  of  the 

capacity  will  he  reached  which  will  cause  signals  to  be  recorded  on  the  receiver. 

Supposing  the  receiving  system  to  be  within  the  sphere  of  action  of  the  transmitter, 
then  the  signals  will  be  strongest  when  the  capacity  of  the  condenser  is  of  a  certain 

value.  If  we  still  increase  the  capacity,  the  signals  will  gradually  die  away,  while 
if  we  go  on  increasing  the  capacity  and  at  the  same  time  add  inductance  to  the 

aerial,  to  keep  it  in  tune  with  the  condenser-jar  circuit,  we  are  still  radiating  waves, 
but  these  do  not  affect  the  receiver.  If,  however,  at  the  receiving  station  we  add 

inductance  or  capacity  to  the  wire  A,  fig.  9,  and  also  to  the  ends  of  the  secondary  of 

J  2,  we  find  ourselves  able  to  receive  messages  from  the  transmitter,  although  we 

are  utilizing  waves  of  a  different  frequency. 

It  is  easy  to  understand  that  if  we  have  several  receiving  stations,  each  tuned  to  a 

different  period  of  electrical  vibration,  and  of  which  the  corresponding  inductance 

and  capacity  at  the  transmitting  station  are  known,  it  will  not  be  difficult  to  trans- 
mit to  any  one  of  them  without  danger  of  the  message  being  picked  up  by  the  other 

stations  for  which  R  is  not  intended.     But,  better  than  this,  we  can  connect  to  the 
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same  vertical  sending  wire,  through  connections  of  different  inductance,  several  dif- 

ferently tuned  transmitters,  and  to  the  receiving  vertical  wire  a  number  of  corre- 
sponding receivers.  Different  messages  can  be  sent  by  each  transmitter  connected  to 

the  same  radiating  wire  simultaneously,  and  received  equally  simultaneously  by  the 
vertical  wire  connected  to  differently  tuned  receivers.  This  result,  which  1  believe 

to  be  quite  novel,  I  showed  to  several  friends  <>f  mine,  including  Dr.  Fleming.  F.  \\.  S., 

in  the  summer  of  last  year,  and  to  an  admiralty  commission.  Dr.  Fleming  has  made 
mention  of  the  results  I  showed  him,  in  a  letter  to  the  Times,  dated  October  4.  1900, 

and  in  his  Cantor  lectures  delivered  before  the  Society  of  Arts  in  November  and 

December,  1900.  A  further  improvement  has  been  obtained  by  the  combination  of 

the  two  systems.  In  this  case  the  cylinders  are  connected  to  the  secondary  of  the 

transmitting  transformer,  and  the  receiver  to  a  properly  tuned  induction  coil,  and  all 

circuits  must  be  tuned  to  the  same  period  as  already  described.     ^See  tig.  1(>. ) 

The  tuning  of  the  receiver  to  respond  to  the  period  of  the  transmitter,  as  used  in 
the  old  form  of  transmitter  shown  in  tig.  1,  or  in  the  new  one  shown  in  tig.  7.  has 

enabled  results  to  be  obtained  over  considerable  distances  with  moderate  heights. 
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As  already  published  by  Dr.  Fleming  in  the  letter  above  referred  to,  signaling  has 
been  successfully  carried  out  over  a  distance  of  50  kilometers  with  a  cylinder  only 

1.25  meters  high,  40  inches  in  diameter.  This  has  led  to  the  possibility  of  construct- 
ing portable  apparatus  for  army  purposes,  which  should  be  of  great  service  in  the 

field.  1  have  succeeded  in  constructing  a  complete  installation  on  a  steam  motor  car. 

On  the  roof  of  the  car  there  is  placed  a  cylinder  which  can  be  lowered  when  travel- 
ing, its  height  being  only  6  or  7  meters,  and  by  this  means  communication  has  been 

easily  carried  out  with  a  syntonized  station  over  a  distance  of  31  miles.  A  25-centi- 
meter spark  induction  coil  worked  by  accumulators  and  taking  about  100  watts  is 

med  for  transmitting,  and  the  accumulators  can  be  recharged  by  a  small  dynamo 

worked  by  the  car  motor.  I  believe  such  an  appliance  might  have  been  of  use  to  the 
besieged  garrisons  in  South  Africa  and  China.  A  strip  of  wire  netting  laid  on  the 

ground  is  sufficient  for  earth  connection,  and  by  dragging  it  along  communication 
can  be  established  even  when  the  car  is  traveling.  I  have  recently  obtained  as  good 

results  by  not  using  any  "connection"  to  earth,  but  only  utilizing  in  lieu  of  earth 
the  electrical  capacity  of  the  boiler  of  the  motor  car.  I  also  find  that  signals  can  be 

transmitted  a  considerable  distance  with  the  cylinder  in  a  horizontal  position. 

Last  spring  I  recognized  the  desirability  of  carrying  out  tests  between  stations  sit- 
uated at  much  greater  distances  apart  than  had  been  attempted  heretofore.  A  station 

was  established  at  the  Lizard,  Cornwall,  and  on  the  first  attempt  communication  was 

effected  with  St.  Catherines,  Isle  of  Wight,  over  a  distance  of  186  miles,  which,  I 

believe,  is  the  record  distance  over  which  signals  have  been  sent  through  space  with- 
out wires.  It  is  interesting  to  observe  that  signals  were  obtained  over  this  distance 

with  the  transmitting  apparatus  as  shown  in  fig.  1,  or  with  the  arrangement  shown 

in  fig.  7,  provided  always  that  a  suitable  resonating  induction  coil  was  employed  at 
the  receiving  station.  The  amount  of  energy  used  for  signaling  over  this  distance  is 

not  more  than  150  watts,  but  experiments  with  a  larger  amount  of  energy  will  shortly 
be  carried  out.  In  the  case  of  the  186-mile  transmission  the  aerial  conductor  con- 

sisted of  four  parallel  vertical  wires  1.50  meters  apart,  48  meters  long,  or  in  a  strip  of 
wire  netting  of  the  same  length.  It  is  interesting  to  note  that  in  order  to  communicate 

between  my  stations  at  Poole  and  St.  Catherines  (distance  31  miles)  with  the  same 
amount  of  energy  and  the  same  kind  of  aerial  wire  this  must  be  20  meters  high  to 

obtain  signals  of  about  the  same  strength  as  those  obtained  between  the  186-mile 

stations  with  the  48-meter  aerials.  This  goes  to  confirm  many  other  results  previ- 
ously obtained,  which  indicate  that  with  a  parity  of  other  conditions  the  distance 

varies  with  the  square  of  the  height  of  the  vertical  conductors  at  the  two  stations.  1 

have  always  found  this  law  fulfilled,  if  the  height  of  tin;  conductors  at  the  two  sta- 
tions is  approximately  equal,  although  an  attempt  has  been  made  recently  to  throw 

doubt  upon  its  correctness. 

You  will  admit  that  the  progress  achieved  in  syntonic  space  telegraphy  must 

have  enormously  increased  its  field  of  application  and  usefulness,  since  a  very  great 

number  of  noninterfering  stations  can  now  be  worked  in  the  immediate  vicinity  of 

each  other.  It  will  probably  he  of  interest  if  I  give  you  a  few  examples  (  f  the  prog- 

made  in  the-  practical  utilization  of  my  system.  An  eminent  electrician  recently 
expressed  a  doubt  whet  her  t  here  was  at  present  a  single  circuit  worked  commercially 

on  a  practical  system  of  wireless  telegraphy.  If  earning  a  revenue  from  working 

installations  can  he  termed  a  commercial  working,  even  such  an  incomplete  listof 
these  as  time  will  now  permit  me  to  give  you,  and  which  are  now  all  in  permanent 

working  order,  may  be  Sufficient   proof  that   a   beginning  at    least    has  been  made   in 

the  commercial  utilization  of  the  system, 

In  March,  1900,  there  were  in  use  in  the  royal  navy,  in  South  African  water-,  five 
installation-   of    my  system.      The  Admiralty  w  ;i>   apparently  well    satisfied    with    its 

working,  since  in  May  of  lasl  year  thej  decided  to  extend  its  adoption  to  :>•_'  more 
ships  and  land  stations.    The  conditions  of  the  contract  were  thai  each  apparatus, 
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before  being  accepted,  should  be  Batisfacti  oily  worked  by  naval  signalmen  between  two 

ships  anchored  at  Portsmouth  and  Portland,  oyer  a  distance  of  62  miles,  a  considerable 

portion  of  which — i.  e.,  18  miles — lies  over  land,  with  intervening  hills,  and  the  height 
of  aerial  wire  was  specified  not  to  exceed  on  each  ship  49  meters.  The  apparatus 

was  delivered  in  a  comparatively  short  time,  no  sets  having  been  found  unsatisfac- 

tory. The  apparatus  supplied  to  the  Admiralty  is  so  far  all  of  the  old  pattern — i.  e.. 

the  nonsyntonized  system;  and  I  have  been  informed  that  messages  have  been  trans- 
mitted and  received  by  naval  signalmen  between  ships  more  than  160  kilometers  apart. 

It  sometimes  occurs  that  the  unfamiliarity  of  the  operators  with  the  particular  kind  of 

apparatus  used  caused  unsatisfactory  results  to  be  obtained,  but  I  believe  this  trouble 

will  soon  disappear.  I  am  glad  to  be  able  to  state  that  arrangements  are  being  made 

to  install  my  new  syntonic  apparatus  upon  several  of  His  Majesty's  ships.  I  believe 
that  in  no  other  navy  in  the  world  is  wireless  telegraphy  being  worked  regularly  over 

such  considerable  distances.  My  system  is  also  used  for  communication  between  the 

Borkum  riff  and  Borkum  light-ship  in  Germany,  where  an  ordinary  commercial 
charge  is  made  for  messages  received  from  ships,  and  it  is  employed,  further,  on  the 

Nord  Deutscher  Lloyd's  mail  steamer  Kaiser  WUhdm  der  Grosse. 
According  to  an  official  report  of  the  imperial  postal  authorities  of  Oldenburg,  the 

total  number  of  commercial  wireless  telegrams  transmitted  from  and  to  the  light-ship 
between  May  15  and  the  end  of  October  amounted  to  565,  and  of  these  518  came  from 

Fj.  IS. ships  at  sea,  while  47  were  transmitted  to  ships.  Of  the  518  telegrams,  35.7  j>er  cent 
were  addressed  to  the  Nord  Deutscher  Lloyd  and  64.8  per  cent  to  other  shipping  firms. 

The  installations  are  worked  by  ordinary  operators  in  a  most  satisfactory  manner, 
and  on  one  occasion  assistance  was  obtained  for  a  man  who  was  taken  suddenly  ill 

on  the  Borkum  riff,  and  it  was  thus  made  possible  to  hand  him  over  promptly  for 
medical  treatment  on  short'. 

The  system  has  been  in  operation  at  La  Panne,  near  Ostend,  and  on  the  Belgian 

mail  steamer  Princess  CUmenHnel  which  plies  to  Lover.  With  a  height  of  only  22 

meters  on  the  ship,  it  has  been  found  practicable  to  communicate  from  Lover  Harbor 
to  La  Panne.  48  miles  away,  and  this  installation  has  proved  ni  value  in  saving  life 

and  property.  Thus,  recently,  a  bark  was  wrecked  <>n  the  Battel  Bank.  The  /' 
C688  Clhnentine,  which  happened  to  pass  near,  at  once  sent  a  message  to  Ostend,  ami, 
before  leaving,  was  able  to  tell  the  shipwrecked  sailors  that  assistance  was  on  the 

way.  The  men  were  all  saved.  On  another  day,  coming  within  sighting  distance  of 

the  Kuytingen  light-ship,  situated  about  15|  miles  from  Dunkirk,  the  captain  of  the 

Princess  Clementine  observed  that  he  was  being  signaled.  It  ap}>ears  that  the  light- 
ing apparatus  of  the  Kuytingen  had  got  out  of  order.  The  captain  of  the  mail  packet 

immediately  dispatched  a  message,  which  was  received  by  the  installation  at  La 

Panne  and  repeated  to  the  light-house  department  at  Lunkirk.     A  crew  immediately 
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set  out  for  the  light-ship  and  effected  the  necessary  repairs,  and  the  great  incon- 
venience and  danger  of  the  light-ship  not  being  able  to  have  the  lights  in  order  was 

averted. 

Another  instance  of  the  usefulness  of  the  wireless  telegraphy  in  an  emergency  was 

furnished  when  the  Princess  Clementine  herself  went  ashore  on  the  Belgian  coast  dur- 
ing a  fog.  Within  a  few  minutes  of  the  accident  news  of  it  was  telegraphed  from  the 

stranded  ship  to  Ostend,  with  the  result  that  a  tug  was  at  once  dispatched  to  her 
assistance  and  she  got  off  at  the  next  high  tide.  So  successful  has  the  installation  of 
wireless  telegraphy  been  on  the  mail  steamer  Princess  Clementine,  between  Dover  and 
Ostend,  that  similar  apparatus  is  to  be  fitted  on  the  other  vessels  of  the  same  fleet. 

The  system  has  been  in  use,  furthermore,  since  March  1  last  for  ordinary  commer- 
cial telegraphy  between  the  Sandwich  Islands,  where  a  regular  charge  is  made  for 

the  same.  An  installation  has  also  been  successfully  carried  out  by  my  assistants  for 
the  French  Government  between  Antibes,  in  France,  and  Corsica,  a  distance  of  124 
miles. 

As  has  already  been  published  in  the  daily  papers,  much  use  has  been  made  of  my 
system  in  the  navy  during  the  voyage  of  the  Duke  and  Duchess  of  Cornwall  and  York 
to  Australia. 

I  have  tried  lately  to  ascertain  how  near  a  tuned  transmitter  which  is  radiating 
waves  of  a  certain  frequency  must  be  to  a  receiver  tuned  to  a  different  frequency  in 

order  that  the  said  receiver  shall  be  affected.  I  find  that  it'  we  are  working  with 
Oscillations  which  differ  very  considerably  in  period,  a  transmitter  capable  of  send- 

Ignals  31  miles  to  a  tuned  receiver  will  not  affect  a  aontuned  one  at  50  meters. 
1 1  the  periods  of  oscillation  of  the  two  times  are  more  similar  to  each  other,  then  the 

aontuned  receiver  may  be  affected  even  ;it  several  kilometer,-. 
( lonsiderable  use  is  .'-till  made  of  the  nontuned  system  at  my  experimental  stations, 

in  order  to  be  able  to  communicate  with  ships  lit  ted  with  what  I  call  the  old  system, 
and  also  in  order  to  be  able  to  communicate  with  the  naval  station  at  Portsmouth. 

Before  concluding,  I  wish  to  say  a  few  words  on  a  method  proposed  by  Professor 
Blaby,  and  with  which  I  have  also  carried  out  some  experiments.  \>  transmitter 
Blab)  uses  an  arrangement,  as  shown  in  fig.  13,  which  consists  of  a  vertical  conductor 

in  which  is  interposed  a  condenser  K  and  a  .-park  gap  B.    The  t<>p  <.!'  the  wire  i- 
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not  free,  but  is  connected  to  earth  through  an  inductance  C  D  and  a  wire  E.  At  the 

receiving  station  the  arrangement  shown  in  fig.  17  is  employed.  It  consists  in  a 

vertical  conductor  D  C,  connected  to  earth  at  C,  which  should  be  the  nodal  point  of 
the  waves  induced  in  the  wire  D  C,  where  there  is  joined  another  wire,  termed  an 

extension  wire,  of  equal  length.  In  this  case  Slaby  places  an  apparatus  which  he 

calls  a  "multiplicator,"  connected  to  the  coherer  between  the  end  of  the  extension 
wire  and  the  earth;  or  by  another  arrangement  (fig.  17),  he  uses  a  loop  wire 

F  G  H  D  C  E,  the  multiplicator  being  placed  between  E  and  F  in  series  with  the 

extension  wire  J.  By  means  of  this  arrangement  Slaby,  on  December  22  of  last 

year,  showed  the  reception  of  two  different  messages  sent  from  two  transmitting 

stations  situated  at  unequal  distances  from  the  receiving  station  to  be  possible,  one 

station  being  at  4  kilometers  and  the  other  at  14  kilometers,  thus  obtaining  a  result 

which  may  be  considered  similar  to  that  obtained  by  me  some  months  previously  over 

larger  distances.  (See  Professor  Fleming's  letter  in  the  Times  of  October  4,  1900.) 

The  information  given  in  Slaby' 8  paper,  as  published  in  the  EUktrotechnische  Zeit- 
schrift,  is  exceedingly  incomplete.  We  are  not  told  what  was  the  amount  of  energy 
used  for  the  transmission  nor  the  height  of  the  vertical  conductor  at  the  receiving 

station  or  at  the  transmitting  station  at  the  Aberspree  Kablewurks.  We  are  told 

that  the  transmission  wire  was  suspended  between  the  chimney  shafts.  Very  little 

information  is  given  as  to  the  appliance  which  Dr.  Slaby  calls  a  multiplicator.  G. 

Kapp,  who  is  probably  acquainted  with  the  details  of  Slaby's  work,  commenting 

on  this  paper  of  his,  calls  the  instrument  in  question  "an  especially  wound  induc- 
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tion  coil  ('  induction  spule'),  the  function  of  which  is  to  increase  the  E.  M.  F.  of  the 

oscillations  at  the  ends  of  the  coherer."  Upon  reading  this  for  the  first  time,  I 
assumed  that  the  multiplicator  was  an  oscillation  transformer  performing  the  func- 

tion of  those  described  in  my  patent  dated  June  1,  1898,  and  also  described  in  my 

Royal  Institution  lecture  of  February  2,  1901.  As  I  subsequently,  however,  discov- 

ered, Professor  Slaby,  referring  to  the  multiplicator,  states:  "This  apparatus  in  its 
most  simple  form  consists  of  a  wire  coil  of  a  determined  shape  and  form  of  winding, 

which  depends  upon  the  length  of  the  wave.  *  *  *  I  might  call  this  appara- 
tus, unknown  to  my  knowledge  up  to  the  present,  a  multiplicator.  It  is  not  to  be 

confounded  with  a  transformer,  as  it  has  no  secondary  winding." 

This  statement  appears  to  me  very  ambiguous,  as  I  always  have  understood  that 
what  we  call  transformers  need  not  have  a  distinct  secondary  winding.  An  appliance 

called  an  autotransformer  was  used  by  the  Westinghouse  Company  for  regulating 

the  E.  INI.  F.  supplied  to  house-lighting  installations,  which  consisted  in  a  single  wind- 

ing, a  certain  number  of  turns  acting  inductively  on  the  adjacent  one-  S<  The 

Alternate-Current  Transformer,  by  J.  A.  Fleming,  Vol.  II,  pp.  187,  L88.)  One  of 
the  first  transformers  ever  made  is  shown  in  the  work  above  referred  to.  Volume  II. 

pages  <>  and  7.  At  page  6  we  read:  "  Page  really  made  the  first  experiment  in  auto- 
induction  and  showed  that  different  parts  of  the  same  conductor  might  act  as  primary 

and  secondary  circuits  to  each  other  if  in  contiguity." 
I  installed  the  apparatus  described  by  Slaby  at  Niton.  Isle  i^i  Wight,  and  at  Poole, 

using  wires  36  meters  high,  but  with  the  receiving  wire  earthed  at  C   (fig.  17'  <>f  the 
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loop  I  could  receive  nothing,  although  I  tried  various  frequencies  of  oscillation.  It 

is,  however,  probable  that  I  might  have  received  had  I  been  working  over  much 
shorter  distances  than  50  kilometers,  as  Slaby  did  in  his  demonstration,  or  had  I 

used  a  greater  height  of  wire.  By  using,  however,  my  method  of  connection — i.  e., 
introducing  between  the  vertical  wire  and  earth  an  oscillation  transformer  having  its 

circuits  tuned  to  the  frequency  given  by  an  ordinary  vertical  radiating  conductor  of 

length  equal  to  the  Slaby  wire  A  C — I  succeeded,  by  means  of  extremely  sensitive 
coherers,  in  obtaining  communication.  I  then  tried  the  following  experiment:  I  took 

down  the  earth  wire  E  D  and  the  inductance  D  C,  and  used  only  the  conductor  A  C 

insulated,  with  the  condenser  in  circuit  for  transmitting.  An  enormous  strengthen- 
ing of  the  signals  at  the  receiver  was  immediately  obtained,  which  obviously  means 

a  greater  ease  of  working  and  the  possibility  of  obtaining  signals  over  greater  dis- 
tances. The  reasons  which  demonstrate  that  a  closed  circuit,  such  as  is  employed 

by  Slaby,  must  be  a  poor  radiator  are  obvious  to  those  who  have  studied  and  read 

the  classical  works  published  since  the  time  of  Hertz's  experiments. 
Dr.  Slaby,  however,  states  that  the  inductance  at  the  top  of  his  loop  confines  the 

oscillations  to  the  vertical  part  AC.  If  this  be  the  case,  the  frequency  of  these  local 

oscillations  can  not  be  equal  to  that  of  the  whole  circuit  ACDE,  which  it  has  been 

stated  was  so  easy  to  calculate,  if  the  translations  of  Slaby's  paper  I  am  relying  on 
are  correct.  I  believe  that,  notwithstanding  the  inductance  CD,  a  considerable 

amount  of  energy  must  pass  to  earth  through  the  earth  wire,  which  acts  as  a  leak 

uselessly  dissipating  energy  which  should  be  radiated  into  space  in  the  form  of  ether 

waves.  If  these  conclusions  are  correct,  I  am  not  at  all  clear  as  to  what  necessity 

there  is  for  employing  the  earthed  conductor  ED  and  the  inductance.  It  is  not  neces- 

sary for  obtaining  syntonic  effects  from  transmitting  stations  placed  at  unequal  dis- 
tances from  the  receiver,  as  this  can  be  obtained  when  using  the  primitive  form  of 

transmitter  shown  in  fig.  1 ;  and  Slaby  has  not  yet  described  howr  to  obtain  different 
sages  from  transmitters  situated  at  equal  distances  from  the  receivers,  which  is 

much  more  difficult  in  my  experience;  nor  does  it  appear  possible,  with  the  method 

he  describes,  to  transmit  various  messages  at  the  same  time  from  one  sending  wire  as 
can  be  done  with  the  system  I  have  just  explained.  The  distance  obtained  with  the 

closed  transmitting  arrangement  must  be  comparatively  small. 

As  I  have  already  stated,  communication  over  a  distance  of  300  kilometers  is  now 

being  maintained  with  my  system,  but  I  am  not  aware  of  anything  approaching  even 
100  kilometers  being  achieved  with  the  loop  transmitter.  It  may  be  said  that  long 

distances  of  transmission  are  not  necessarily  an  advantage,  but  I  notice  that  the  Navy 

wants  long-distance  apparatus  supplied  to  it.  I  have  also  tried  connections  similar 

to  Slaby's  extension  wire  in  the  receiver,  but  I  find  that  the  real  sifting  out  of  waves 
is  done  in  the  oscillation  transformer,  although  sometimes  it  may  be  desirable  to 

increase  the  period  of  oscillation  of  the  aerial  conductor  by  adding  inductance  to  it, 

or  at  other  times  to  decrease  its  period  by  placing  a  suitable  condenser  in  series  with 
it.  I  trust  it  will  not  be  thought  that  I  wish  in  any  way  to  minimize  the  importance 

ot'  Slaby's  work.  I  only  wish  to  get  at  the  facts  and  to  draw  a  discussion  on  a  very 
interesting  subject. 

Time  does  nol  permil  me  to  rcicr  to  a  great  number  of  experiments  upon  which 

I  am  now  engaged,  or  which  have  been  carried  out  by  others,  but  I  hope  on  a  future 

ion  to  describe  better  results.     I   have  come  to  the  conclusion  thai  the  da] 

the   nontuned  system  are   numbered.     The  ether  about  the  English  Channel   has 

become,    in   consequence  of  great    wireless  activity,  exceedingly    lively,  and   a  non- 
tuned  receiver  keeps  picking  up  messages  or  parts  of  messages  From  various  sources 
which  very  often  render  unreadable  the  message  one  is  trying  to  receive,     [am glad 

to  say,  however,  thai   I  am  now  prepared  with  syntonic  apparatus  suitable  for  com- 
ial  purposes.     And,  as  my  final  word  on  the  gem  ral  Bubjecl  for  the  present,  Le1 

ay  that  those  who  an    re  ponsible  for  the  recent  developmenl  of  wirel< 
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raphy  into  a  practical  science  can  not  fail  to  find  great  satisfaction  in  the  reflection 

that,  as  already  life  has  been  saved  that  without  this  discovery  would  have  been  lost, 
so,  in  the  future,  apart  from  its  manifold  commercial  possibilities,  valuable  as  these 

are,  humanity  is  likely  to  have  before  very  long  to  recognize  in  telegraphy  through 

space  without  connecting  wires  the  most  potent  safeguard  that  has  yet  been  devised 

to  reduce  the  perils  of  the  world's  sea-going  population. 

DISCUSSION. 

Dr.  Fleming,  F.  R.  8.,  said  that  as  he  had  been  permitted  to  be  a  little  behind  the 

scenes,  and  had  seen  some  of  the  apparatus  before  it  was  made  public,  he  was  able  to 

entirely  confirm  Mr.  Marconi's  statements  with  regard  to  his  experiments.  A  very 
great  stride  forward  had  been  made  in  syntonic  telegraphy.  The  subject  was  not  a 

new  one — in  fact,  a  large  number  of  patents  had  been  taken  out  in  connection  with 
it,  most  of  which,  however,  embodied  more  hope  than  experience.  In  spite  of  the 

fact  that  there  were  so  many  claims  of  priority  in  the  matter,  he  had  the  strongest 

possible  conviction  that  Mr.  Marconi  was  the  first  person  to  actually  achieve  a  true 

syntonic  telegraphy  with  electric  waves.  He  had  done  that  in  virtue  of  having  fol- 
lowed out  to  their  logical  issue  the  fundamental  scientific  principles  of  the  subject 

which  he  had  so  clearly  grasped,  one  of  which  was  the  essential  distinction  between 

the  radiative  and  the  nonradiative  circuit.  Many  inventors  and  patentees  had  pro- 
fessed to  have  obtained  syntonic  telegraphy  with  a  simple  open  aerial  insulated 

radiator  of  the  Marconi  type.  Although  it  was  possible  to  produce  a  kind  of  bastard 

syntonic  telegraphy  by  that  means,  it  was  not  possible  to  produce  true  syntonic  teleg- 
raphy, because  the  aerial  simply  produced  a  sort  of  etheric  impulse  <>r  explosion  and 

not  a  true  train  of  waves.  It  was  just  as  possible  to  produce  true  syntonic  telegraphy 
by  those  means  as  it  would  be  to  cause  one  whip  to  crack  by  cracking  another  near 

to  it.  When  a  closed  circuit  was  taken,  which  was  a  powerful  absorber  of  electric 

energy  and  associated  with  a  radiative  circuit,  a  means  was  obtained  for  producing  a 

true  train  of  waves.  If  those  two  circuits  were  tuned  together  a  great  improvement 

was  effected  on  anything  previously  accomplished.  Mr.  Marconi  had  not  only  con- 

structed a  receiver  capable  of  receiving  trains  of  waves,  but  also  capable  of  not  receiv- 
ing those  not  adapted  to  it.  No  train  of  waves  would  act  upon  his  syntonic  receiver 

except  those  which  had  a  particular  period.  An  analogy  might  be  found  in  a  cork 

floating  on  water,  which  would  be  bobbed  up  and  down  by  any  wave,  long  or  short, 

which  went  over  it:  but  a  heavy  log  of  wood  floating  on  the  water  and  tethered  to 

the  bottom  of  the  sea  by  a  spiral  spring  would  only  be  caused  to  bob  up  and  down 

by  waves  having  one  particular  period.  The  former  corresponded  to  a  simple  coherer, 
and  the  latter  to  a  syntonic  receiver  of  the  kind  described  in  the  paper,  lie  quite 

agreed  with  Mi-.  Marconi  that  the  days  of  the  nonsyntonic  telegraphy  were  num- 
bered, because  no  one  would  chose  a  receiver  capable  of  being  affected  by  every 

vagrant  wave  when  such  an  instrument  as  Mr.  Marconi's  latest  form  of  receiver  was 
available.  Among  the  possibilities  which  lay  in  front  of  the  invention  was  that  it 

would  be  immediately  possible  to  provide  the  admiralty  and  the  post-office  with 
instruments  having  an  admiralty  or  post-office  frequency,  and  to  register  frequency 

just  as  a  telegraphic  address  was  registered,  so  that  no  one  else  could  use  that  par- 
ticular frequency.  He  had  had  the  privilege  of  riding  on  the  motor  car  described  by 

the  reader  of  the  paper,  and,  when  many  miles  from  home,  they  were  able  to  com- 
municate with  their  hotel  and  order  their  lunches.  In  conclusion,  he  offered  his 

warmest  congratulations  to  Mr.  Marconi  on  the  immense  strides  he  had  made  in  the 

improvement  of  his  initial  invention. 

Captain  Kennedy,  R.  E.,  said  he  wished  to  explain,  in  common  justice  to  Mr. 

Marconi,  some  of  the  points  connected  with  the  operation  iA  the  system  in  South 

Africa.  A  scheme  was  suddenly  conceived  and  hastily  executed  <a  sending  appara- 
tus and  assistants  to  install  the  system  at  Durban.     But  instead  >a  setting  it  up  at  that 
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port,  it  was  sent  to  the  front.  No  poles  were  available,  and  the  attempts  to  substi- 
tute kites  and  balloons  were  unsuccessful.  For  want  of  labor  and  proper  materials 

progress  was  slow,  and  eventually  the  work  was  stopped.  On  arriving  in  Natal,  on 
the  first  opportunity,  he  handed  the  whole  system  over  to  Capt.  Percy  Scott,  who 
worked  it  most  satisfactorily  on  board  the  ships  at  Durban  up  to  the  time  he  left 

South  Africa.  The  operations  in  Cape  Colony  were  entirely  experimental,  and 

would  have  succeeded  had  they  been  given  a  fair  chance. 

The  chairman  (Professor  Ayrton)  in  proposing  a  vote  of  thanks  to  Mr.  Marconi 

for  his  admirable  paper,  said  that,  after  listening  to  what  wireless  telegraphy  had 

already  done  in  saving  life  and  ships,  they  realized  why  the  reader  of  the  paper, 

although  so  young,  had  acquired  fame;  why  he  had  won  that  more  substantial  reward 
which  sometimes  went  with  fame,  but  often  did  not,  and  also  grasped  why  he  had 

earned  what  should  be  dearer  to  him  than  fame  or  wealth — the  gratitude  of  all  peo- 
ples for  having  so  courageously  developed  a  new  sense  for  the  world.  Although  still 

far  away,  he  thought  they  were  gradually  coming  within  thinkable  distance  of  the 
realization  of  a  prophecy  he  ventured  to  make  four  years  ago,  of  a  time  when,  if  a 

person  wanted  to  call  to  a  friend  he  knew  not  where,  he  would  call  in  a  loud,  electro- 

magnetic voice,  heard  by  him  who  had  the  electro-magnetic  ear,  silent  to  him  who 

had  it  not.  ''Where  are  you?"  he  would  say.  A  small  reply  would  come,  "I  am 
at  the  bottom  of  a  coal  mine,  or  crossing  the  Andes,  or  in  the  middle  of  the  Pacific." 
Or,  perhaps,  in  spite  of  all  the  calling,  no  reply  would  come,  and  the  person  would 
then  know  his  friend  was  dead.  Let  them  think  of  what  that  meant,  of  the  calling 

which  went  on  every  day  from  room  to  room  of  a  house,  and  then  think  of  that  call- 

ing extending  from  pole  to  pole — not  a  noisy  babble,  but  a  call  audible  to  him  who 
wanted  to  hear  and  absolutely  silent  to  him  who  did  not;  it  was  almost  like  dream- 

land and  ghost  land — not  the  ghost  land  of  the  heated  imagination  cultivated  by  the 
Psychical  Society,  but  a  real  communication  from  a  distance  based  on  true  physical 

laws.  On  seeing  the  young  faces  of  so  many  present  he  was  filled  with  green  envy 

that  they,  and  not  he,  might  very  likely  live  to  see  the  fulfillment  of  his  prophecy. 

Mr.  Marconi,  in  reply,  thanked  Dr.  Fleming  for  his  kind  remarks.  To  him  he 

was  also  indebted  for  valuable  advice  on  many  subjects  he  did  not  understand,  and 

in  which  Dr.  Fleming's  theoretical  knowledge  was  of  great  value.  In  reference  to 

Captain  Kennedy's  remarks,  he  wished  to  give  an  explanation.  When  the  war  broke 
out  in  South  Africa  he  was  asked  whether  he  could  send  his  apparatus  out  there. 

Hiss  associates,  in  reply,  made  two  proposals:  (1)  To  send  apparatus  for  work  at  the 

front,  and  (2)  between  shore  stations  and  the  transports  at  Durban.  The  proposal 

of  lining  the  apparatus  at  the  front  was  not  accepted  by  the  war  office  at  the  time. 

The  apparatus  was  sent  out  without  poles  because  he  was  informed  they  would  be 

found  at  Durban.  On  the  arrival  of  his  assistants  in  South  Africa  they  pluckily  vol- 
unteered to  go  to  the  front,  thinking  the  system  might  be  worked  with  advantage  to 

the  English  army;  but,  on  reaching  the  front,  poles  could  not  he  obtained  by  which 

to  raise  the  wires.  At  that  time,  according  to  the  old-fashioned  system,  this  was 

absolutely  necessary.  Captain  Baden-Powell  came  to  the  rescue  with  some  well- 
pied  kites,  and  signals  were  transmitted  about  18  miles.      Although  the  system 

was  never  used  during  operations  in  South  Africa,  it  was  not  the  fault  of  the  system. 





V. 

SOME  NAVY  LEAGUES-WHAT  THEY  ARE  AND  WHAT  THEY 
ARE  DOING. 

By  Lieutenant  Orlo  S.  Knepper,  United  States  Navy, 

Staff  Intelligence  Officer. 

The  influence  of  navies  on  the  fate  of  nations  has  been  growing  year 

by  year  until  now  no  nation,  whatever  may  be  its  military  power  or 

its  geographical  position,  can  figure  as  a  great  world-nation  unless  it  be 
strong  on  the  sea.  To  some,  of  course,  this  strength  is  more  important 

than  to  others.  To  England  it  is  life.  But  no  matter  what  the  coun- 
try, if  it  falls  behind  in  the  race  for  naval  supremacy  it  falls  behind 

in  the  race  for  greatness. 

This  fact  is  realized  by  all  the  principal  powers,  and  effort  is  being 

made  to  educate  the  mass  of  the  people  to  the  same  idea.  This  task 

has  been  undertaken  by  various  navy  leagues,  and,  in  one  country,  at 

least,  with  marked  success.  The  modern  navy  league  is  a  compara- 
tively recent  institution,  though  we  have  no  trouble  in  tracing  it  to 

ancient  history.  Athens  rose  to  the  zenith  of  her  power  after  the 

battle  of  Salamis — her  Trafalgar — and  the  story  of  her  final  fall,  caused 

by  neglect  to  rebuild  and  reorganize  the  fleet,  is  a  story  full  of  instruc- 
tion to  those  who  read  with  open  eyes.  The  Athenian  fleet  that  won 

the  battle  of  Salamis  was  largely  supplied  and  supported  by  private 
contributions  of  individual  citizens.  But  in  Rome  we  have  perhaps 

the  first  organized  navy  league  and  the  best  example  of  what  a  navy 

league  can  do.  In  the  year  "2V.)  B.  (-.  Rome  had  already  been  engaged 
for  some  time  in  her  desperate  struggle  with  Carthage  for  the  empire 

of  the  world.  The  first  part  of  the  war  was  largely  naval  and  the 

Romana  were  no  match  for  the  Carthagenian  sailors.  Vet  they  strug- 
gled on,  learning  lessons  by  their  defeat,  until  at  last  the  courage  of 

the  rulers  faltered.     In  the  previous  six  years  they  had  lost  more  than 

♦  )<»<>  sbipfl  of  war  in  battle  and  storm,  and  of  these  nearly  200,  with  800 
transports,  had  been  dest  roved  within  the  year.     The  ( rovernraenl  gave 
up  and  no  effort   was  made  to  rebuild  their  fleet.       Then  was  organized 
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the  first  navy  league.  The  wealthier  patriots  of  the  city  leagued 
together  in  the  year  243  B.  C.  and  built  a  fleet  of  250  battleships  on 

an  improved  model.  These  they  manned  and  caref  ulhT  trained  at  their 
own  expense  and  then  presented  them  to  the  Government.  The  result 
is  history.  On  March  10  of  the  following  year  this  volunteer  fleet 
met  and  destroyed  the  Carthagenian  fleet,  and  with  the  fleet  the  dream 

of  Carthage.  To  quote  Mommsen:  "The  last  great  effort  of  the 
Roman  patriots  had  borne  fruit;  it  brought  victory,  and  with  victory 

peace. " The  modern  navy^  league  will  not  likely  be  called  on  to  build  fleets, 
though  in  some  instances  they  have  given  material  aid,  as,  for  exam- 

ple, the  Government  of  Natal  furnishes  the  British  navy  annually  with 
12,000  tons  of  coal  free,  and  the  Cape  Colony  is  preparing  to  build  a 
battleship  to  be  presented  to  the  Government.  But  the  work  of  the 
modern  navy  league  is  primarily  to  educate  the  people  to  the  needs  of 
a  great  navy  and  in  that  way  influence  legislation.  The  expenditure 
on  a  navy  is  held  to  be  the  premium  paid  on  the  insurance  of  the 
country,  and,  in  some  cases  at  least,  this  simile  is  just.  With  our 
appropriation  for  the  next  fiscal  year  of  less  than  ninety  millions  we 
pay  only  about  a  dollar  per  capita  for  this  insurance. 

An  important  result  of  the  organization  of  navy  leagues  abroad  is 
the  increased  facilities  for  recruiting  for  the  navy.  It  brings  a  great 
many  young  men  from  inland  parts  of  the  countiy  in  touch  with  the 

navy  and  man}-  volunteers  for  service  have  resulted. 
The  following  brief  accounts  of  various  navy  leagues  abroad  are 

given  to  show  their  organization  and  what  they  are  accomplishing, 
and  to  show  how  the  fight  for  maritime  supremacy  is  taking  hold  of 
the  world  in  general: 

THE  BRITISH   NAVY  LEAGUE. 

The  first  of  the  modern  navy  leagues — the  British — was  established 
only  as  recently  as  1894.  Since  then  it  has  grown  rapidly  and  has 
branches  in  most  of  the  principal  cities  of  England,  many  of  the 

schools  and  colleges,  and  in  nearly  every  British  colony  tin4  world  over. 
The  organization  of  the  league,  with  its  object  and  manner  of  work- 

ing, is  best  given  by  the  constitution  of  the  league  and  the  following 
leaflets  printed  by  the  league  and  extensively  circulated  throughout 
the  entire  British  Empire: 

CONSTITUTION    OF   THE   NAVY    LEAGUE. 

1.  This  association  shall  be  called  "The  Navy  League."  Its  purpose  shall  be  to 
secure  as  the  primary  object  of  the  national  policy  "the  command  of  the  sea." 

2.  The  general  aims  of  The  Navy  League  shall  be — 
(a)  To  spread  information  showing  the  vital  importance  to  the  British  Empire  of 

the  naval  supremacy  upon  which  depend  its  trade,  empire,  ami  national  existence. 
(b)  To  call   attention  to  the  enormous  demands  which  war  would  make  upon  the 
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navy,  and  to  the  fact  that  the  navy  is  not  strong  enough  to  meet  them,  and  at  all 
times  to  point  out  any  shortcomings  in  this  respect. 

(c)  To  call  attention  from  time  to  time  to  such  measures  as  may  be  requisite  to 
secure  adequate  preparation  for  the  maritime  defense  of  the  Empire. 

(d)  To  urge  these  matters  on  public  men  and,  in  particular,  upon  candidates  for 
Parliament. 

3.  The  league  shall  be  absolutely  distinct  from  all  party  politics. 

4.  All  persons  approving  of  its  aims  and  contributing  to  its  funds,  according  to  the 

following  rates  of  subscription,  shall  be  honorable  vice-presidents,  members,  or  asso- 
ciates of  the  league,  as  the  ease  may  be,  viz: 

£      s.    d. 

H< morable  vice-presidents  (annually)       5     0     0 

For  life   '.    25     0  0 
Members,  gentlemen  (annually)    1     1  0 

For  life      10  10  0 

Members,  ladies  (annually)    10  6 

For  life   '        5     5  0 Associates: 

With  publications  post  free,  not  less  than  (annually)    5  0 
Without  publications,  any  less  amount. 

PROGRAM    OF    ACTION. 

With  a  view  to  aims  (a)  and  (b): 

(1)  The  circulation  of  a  list  of  books  and  articles  conveying  the  information  speci- 
fied in  the  first  and  second  general  aims  of  the  league. 

(2)  That  copies  of  the  more  important  works  be  presented  to  chambers  of  com- 
merce, public  libraries,  and  similar  institutions. 

(3)  That,  with  the  concurrence  of  authors  and  publishers,  selected  passages  from 

some  of  these  books  be  reprinted  and  circulated  by  the  league. 

(4)  The  publication  by  the  league  of  such  original  essays  and  papers  as  may  be 
thought  desirable. 

(5)  The  formation  of  a  library  of  reference  and  collection  there  of  reports  and  evi- 

dence of  committees  and  royal  commissions,  newspaper  articles,  pamphlets,  etc.,  bear- 
ing on  the  business  of  the  league. 

That  a  list  of  duly  qualified  lecturers  be  prepared,  and  arrangements  made  for 

lectures  to  be  given  under  the  auspices  of  the  league  in  the  principal  towns  of  the 

['u i ted  Kingdom. 
(7)  That  the  league  should  enter  into  communication  with  all  nonpolitical  bodies 

organized  for  the  purpose  of  urging  the  unity  of  the  Empire,  and  should  press  upon 
their  attention  its  general  aim,  and  endeavor  to  facilitate  their  work  so  far  as  it  includes 
this  aim. 

(8)  That  steps  be  taken  to  acquaint  leaders  of  public  opinion  in  the  colonics  and 

dependencies  with  the  scope  of  the  league's  work,  and  that  they  be  invited  to  form 
branches  of  the  league. 

With  regard  to  the  third  general  aim  (c): 
(1)  Thai  the  executive  of  the  league  place  itself  in  communication  with  members 

of  Parliament  with  a  view  to  ascertaining  what  effect  has  been  given  to  the  unanimous 
recommendations  contained  in  the  report  of  the  royal  commission  of  L890  relative  to 
the  appointment  of  naval  lords  to  the  Admiralty. 

With  regard  to  the  fourth  general  aim  (<(): 
(lj  That  test  questions  be  prepared  and  put  to  candidates  for  Parliament. 
(2)  That  the  executive  of  the  league  arrange  for  public  meetings  in  support  of  the 

aims. 
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THE    OBJECTS   OP   THE    NAVY    LEAGUE. 

First.  To  bring  home  to  every  man,  woman,  and  child  in  the  United  Kingdom  that 

the  bnlk  of  the  raw  material  used  in  our  manufactures,  and  two-thirds  of  the  food  we 
eat,  is  transported  across  the  sea.  That  if  the  supply  of  material  and  the  export  of 

manufactured  products  is  arrested,  the  wage  fund  will  disappear,  so  that  the  purchas- 
ing power  of  the  people  must  prove  utterly  inadequate  to  their  needs,  and  the  avail- 

able store  of  provisions,  however  increased,  will  be  entirely  beyond  their  means. 

That,  consequently,  fortifications  and  military  strength  adequate  to  resist  invasion 

will  be  powerless  to  avert  national  disaster.  That  the  protection  of  commerce  at  sea 

is,  therefore,  vital  to  the  people  of  this  country,  and  especially  to  the  working  classes. 

That  commerce  can  be  guarded  only  by  a  supremely  powerful  navy,  able  to  assert 
and  to  maintain  the  command  of  the  sea. 

Second.  To  convince  every  taxpayer  and  every  politician  that  judicious  expendi- 

ture upon  the  navy  is,  for  the  nation,  only  the  ordinary  insurance  which  no  sane  per- 
son grudges  in  private  affairs,  applied  to  risks  appalling  in  their  nature  and  extent. 

Third.  To  enlist,  on  national  grounds,  the  support  of  all  classes  in  maintaining  the 

fleet  at  the  requisite  standard  of  strength,  and  to  denounce  any  shortcomings  in  this 

respect. 

Fourth.  To  insist  that  the  question  of  the  navy  lies  above  and  beyond  all  consider- 
ations of  party  politics,  that  a  sudden  development  of  naval  strength  is  impossible, 

and  that  continuity  of  preparation  is  the  essence  of  national  security,  and  the  only 

preventative  of  ruinous  and  discreditable  scares. 

Fifth.  Throughout  the  Empire  to  explain  by  lectures,  by  the  dissemination  of  litera- 
ture, by  meetings,  and  by  private  propaganda,  how  naval  supremacy,  the  heritage 

handed  down  by  generations  of  British  seamen,  has  been  alike  the  source  of  national 

prosperity  and  the  sure  safeguard  of  the  liberties  of  the  people  in  periods  of  stress. 

Sixth  and  finally.  By  inculcating  and  strenuously  upholding  the  principles  of  a 

great  national  policy  based  upon  sea  power,  to  bind  together  the  scattered  members 

of  the  Empire  into  one  great  whole,  united  in  interest  as  in  heart,  and  prepared  to 
maintain  intact  in  territory,  and  untarnished  in  honor,  the  splendid  inheritance 

received  from  our  forefathers.  s 

THE  NAVY  LEAGUE  JOURNAL. 

The  Nav}r  League  Journal  is  a  monthly  publication  and  is  the  official 
organ  of  the  league.  It  is  a  journal  of  about  15  pages,  and  gives  all 

the  current  naval  news  and  full  reports  of  all  navy  league  matters. 

Special  attention  is  given  to  the  shipbuilding  programs  of  all  the  great 

naval  powers,  and  the  accepted  British  axiom  that  the  British  navy 
must  be  at  least  equal  to  the  two  next  strongest  fleets  of  the  world 

combined,  plus  a  reserve  for  unexpected  contingencies,  is  always  kept 
to  the  front.  Illustrations  of  foreign  ships  and  tables  of  comparison 

are  numerous,  and  everything  is  done  to  give  the  public  a  knowledge 

of  the  navy,  what  it  has  done  in  the  past,  what  it  is  doing  now,  and 

what  it  must  do  in  the  future,  if  England  is  to  remain  a  world  power. 
The  circulation  of  the  Journal  in  May,  19(H),  was  8,000  monthly. 

THE    PARLIAMENTARY   ELECTIONS. 

In  the  elections  to  Parliament  in  the  fall  of  1900  the  navy  league 

took  a  prominent  part,  always  working  for  a  stronger  navy,  irrespec- 

tive of  party  politics.     The  following  is  an  example  o\'  a  circular  that 
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appeared  in  every  paper  and  was  circulated  in   every  corner  of  the 
Empire: 

the  navy!  the  navy!!  THE  NAVY!!! 
To  the  electors: 

The  executive  committee  of  the  Navy  League  note  that  in  none  of  ine  manifestoes 

issued  by  the  leaders  of  the  two  great  political  parties  is  any  specific  mentions  made 
of  the  necessity  for  augmenting  our  naval  strength. 

Our  naval  position  to-day  is  compromised  by  the  failure  to  carry  out  that  naval 
shipbuilding  program  stated  by  Mr.  Goschen  to  be  the  least  that  would  meet  our 
requirements,  and  for  which  money  voted  by  the  late  Parliament  is  still  unspent. 

The  Navy  League  therefore  submit  the  following  questions,  which  they  suggest 
should  be  asked  of  all  candidates  for  Parliament  throughout  the  Kingdom,  and  they 

hope  that  their  fellow-countrymen  will  assist  them  in  this  important  matter: 
1.  Are  you  aware  that  the  officer  in  command  of  the  Channel  Squadron  said  at 

Greenock  on  May  11  last  "that  he  considered  he  had  not  enough  battleships  and 

cruisers  to  meet  any  great  emergency  that  might  arise?" 
2.  Will  you  pledge  yourself  to  require  from  the  Government,  irrespective  of  party, 

the  provision  and  maintenance  of  that  standard  of  naval  strength  in  modern  and 

effective  warships,  their  necessaries  and  auxiliaries,  which  is  sufficient  to  hold  com- 
mand of  the  sea  against  a  coalition  of  any  two  other  maritime  powers? 

3.  Will  you  urge  legislation  tending  to  restore  British  seamen  to  the  vessels  of  the 
British  mercantile  marine? 

Electors!  Do  not  be  put  off  with  vague  assertions  from  your  candidates,  but  ask 

them  for  a  definite  pledge  on  this  vital  subject,  and  see  that  yon  get  it. 

Vote  for  a  strong  navy  and  peace. 

THE    BRITISH    MERCHANT    MARINE. 

The  number  of  foreign  .seamen  in  the  British  merchant  marine  has 

increased  from  9  per  cent  in  1860  to  nearly  41  per  cent  in  1897.  As 

in  time  of  war  England's  naval  reserve  would  be  largely  drawn  from 
her  merchant  marine,  this  condition  of  affairs  is  most  undesirable,  and 
the  Navy  League  has  taken  up  the  problem  of  manning  the  merchant 

marine  by  Englishmen  and  generally  raising  the  standard  of  the  mer- 
chant seaman. 

FINANCES. 

The  expenses  of  the  Navy  League  for  the  years  L898,  L899,  and  L900 
ITere  62,083,  £2.351,  and  £2,708,  respectively,  and  each  year  a  bal- 

ance of  from  £200  to  £300  was  left  in  the  treasury. 

EDUCATIONAL. 

Every  endeavor  Is  made  to  encourage  the  study  of  naval  history  in 
the  schools  throughout  the  country,  and  to  this  end  prizes  are  offered 
for  the  best  essays  on  naval  subjects. 

GERMANY. 

The  German  Navy  League,  modeled  largely  after  the  British  Navj 

League,  was  organized  April  80,  1898.  'Since  that  time  its  growth 
has  been  almost  phenomenal.  It  has  been  in  keeping  with  the 
enormous  strides  Germany  has  made  for  commercial  and  maritime 
supremacy,  and  in  a  great  measure  has  been  the  cause  of  those  stride-. 
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Germany  has  long  been  considered  one  of  the  first,  if  not  the  first, 

great  military  power,  but  as  a  maritime  power  she  has  ranked  only 

fourth  or  fifth.  This  it  is  realized  must  be  overcome,  and  undoubtedly 

the  standard  at  which  Germany  is  aiming  to-day  is  to  become  as  strong 
as  any  of  her  rivals  on  the  sea.  But  to  gain  this  end  a  preliminary  con- 

dition must  be  fulfilled— the  whole  nation  must  be  brought  to  take  an 
intelligent  interest  in  its  navy,  to  believe  in  it,  and  to  work  for  it. 

In  other  words,  the  nation  must  be  given  a  naval  education.  This, 

then,  is  the  work  of  the  Navy  League.  How  well  it  is  succeeding  the 

figures  show.  The  Emperor  and  the  Government  are  strong  sup- 
porters of  the  league  and  in  nearly  every  province  some  German 

prince  is  at  its  head. 

The  following  translation  of  an  article  in  the  Tribuna,  the  leading 

newspaper  in  Rome,  is  of  interest  as  showing  the  objects  of  the  Ger- 
man Navy  League: 

Until  the  year  1871  no  German  ensign  floated  on  the  seas.  Those  of  the  free  cities — 

Bremen,  Liibeck,  Hamburg — and  those  of  Prussia  and  of  other  German  states  were 
rarely  seen. 

The  ancient  device  of  the  Hansa — Xavigare  necesse  est,  vivere  non  est  necesse — 

seemed  to  have  been  forgotten  by  the  German  people,  as  also  were  the  few  naval  tra- 
ditions, and  the  constitution  of  the  Empire  was  hailed  by  all  as  a  great  and  powerful 

continental  state. 

The  first  German  national  statistics,  published  in  1871,  assigned  to  Germany  171 

steamboats  of  a  total  capacity  of  82,000  tons.  This  was  insufficient  even  for  the 

time,  and  an  attempt  was,  therefore,  made  to  start  navigation  companies  and  to 

initiate  traffic  with  distant  lands;  but  the  first  attempts  proved  failures,  and  he  would 

have  been  a  bold  man  who,  twenty  years  ago,  had  ventured  to  prognosticate  the 

present  maritime  prosperity  of  Germany. 

Having  fallen  completely  behind  in  the  commercial  race  in  which  all  civilized 

nations  competed  on  every  sea.  she  has  in  a  few  years  regained  the  second  place, 

leaving  France  (who  had  previously  occupied  it)  far  behind  her. 

The  geographical  configuration  of  the  Empire,  the  peculiar  position  of  her  mari- 
time cities,  her  great  military  power,  and  above  all  the  inaccessibility  of  her  coasts, 

make  it  almost  superfluous  for  Germany  to  possess  a  war  fleet  for  defense,  yet  it  is 

to  be  noted  that  she  has  spent  enormous  sums  of  money  in  constructing  a  battle  fleet 

capable  of  competing  with  the  first  in  the  world. 

Why?  In  order  to  guarantee  blessings  of  peace — reply  the  Emperor  and  his 

councilors — to  enable  us  to  enjoy  our  acquired  property  and  continually  t<>  increase 
it,  to  extend  tbe  military  power  of  the  state  in  distant  lands,  and  to  use  her  for  the 

benefits  of  commerce  and  for  the  protection  of  emigrants. 

It  was  a  vast  scheme,  one  answering  to  the  necessities  of  the  nation,  but  difficult 

to  accomplish,  because  the  demand  for  the  necessary  funds  would  be  resisted  by  the 
ultramontanes,  agrarians,  and  socialists. 

A  struggle  was  unavoidable  in  the  Reichstag,  and  still  more  so  outside  it,  because 

by  far  the  greater  part  of  the  population  living  in  the  interior  of  the  continent  had 

almost  forgotten  maritime  traditions,  the  fleet  was  unpopular,  and  its  functions  in 
the  State  practically  neglected. 

To  bring  about  a  general  consensus  of  opinion  among  the  people  in  regard  to  the 

expenses  of  the  fleet,  to  convince  the  citizens  of  the  necessity  for  and  utility  of  such 

expenditure,  to  bind  closer  the  ties  between  the  fleet  and  the  country — in  a  word,  to 

develop  the  naval  sentiment  in  Germany — these  were  the  chief  reasons  for  the  insti- 
tution of  the  German  Navy  League. 
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Organized  on  April  30,  1898,  in  December  of  that  year  its  member- 

ship was  14,252;  but  it  included  51  associations  which  were  coopera- 
tive with  it,  having  a  membership  of  64,400,  which  brought  the  total 

up  to  78,652.  It  had  attracted  representatives  from  374  cities,  384 
villages,  and  16  undefined  localities  in  the  German  Empire.  A  review 
of  its  finances  showed  that  every  member  had  contributed  an  average 
of  80  cents  to  the  common  fund. 

On  October  1,  1899,  the  actual  members  of  the  league  numbered 

68,426,  and  on  November  8,  81,296,  an  increase  of  2,870  in  a  little 
over  a  month. 

On  Januaiy  15,  1900,  the  membership  was  101,546,  9,500  having 

joined  since  December  15.  In  addition,  there  were  affiliated  with  the 

league  23  naval  clubs,  having  2,460  members;  89  military  clubs,  with 

101,044  members;  88  miscellaneous  clubs  and  societies,  numbering 

49,386  members;  and  86  joint  stock  companies,  etc.,  represented  by 

86  delegates,  bringing  the  grand  total  of  those  who  were  directly  or 

indirectly  members  of  the  league  to  254,522. 

At  a  meeting  of  the  league  on  Januaiy  24,  1901,  the  president 

announced  that  during  the  year  1900  the  membership  of  the  league 
was  increased  from  246,967  to  566,141  and  the  number  of  branches 

from  286  to  1,010.  The  total  expenses  of  the  league  for  the  year 

were  939,251  marks  ($223,541.74). 

As  early  as  February,  1899,  branches  of  the  league  had  been  organ- 
ized abroad  at  the  following  places:  Alexandria,  Rotterdam,  Habaria, 

Constantinople,  Trieste,  Levatore,  Santos,  San  Juan  de  Porto  Rico,  Lis- 
bon, Bahia,  Ciudad  Bolivar,  Mexico,  Cairo,  Johannesburg,  Colombo, 

Naples,  Jerusalem,  Florianapolis,  Jaffa,  Bomba}^,  and  Chile. 

PUBLICATIONS. 

The  league  publishes  a  Yearbook  for  Germany's  Maritime  Interests. 
The  following  editorial  from  a  British  paper  gives  a  good  idea  of  this 
work: 

Our  readers  arc  aware  that  we  have  for  some  years  attempted,  as  occasion  offered, 
to  arouse  them  to  a  souse  of  the  tremendous  significance  of  the  growth  of  the  German 

navy  and  of  the  popular  and  national  movement  by  which  the  expansion  of  the 

German  fleet  is  promoted.  The  Yearbook  for  Germany's  maritime  interests  is, 
however,  a  surprise-  even  for  those  who  have  paid  some  attention  to  this  movement. 
The  existence  of  a  German  Navy  League  is  known,  of  course  -al  any  rate  t.>  the 

members  of  the  British  Navy  League,  of  which  it  was  in  the  tirst  instance  a  copy 

butwedoubl  whether  anyone  in  this  country,  either  at  the  Admiralty,  in  the  Navy 

League,  or  outside  of  them  both,  has  yel  realized  how  deep  rooted,  how  w  idespread, 

and  how  well  organized  is  the  German  national  agitation  for  a  great  navy.     The 
Yearbook   is  a  popular  treatise,  written  with   scientific  accuracy,  for  the    purpose  of 

explaining  to  the  German  public  not  merely  how  the  German  fleel  is  progressing  u 
comparison  with  those  of  other  powers,  hut  how  the  influence  of  navies  in  the  fate 

oi  nations  is  growing  from  yeart  omeadozen  political  and  historical 

I'-  the  use  of  navies,  then  a  second  dozen  papers  on  the  economical 
L252    <»i         28 
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and  technical  aspects  of  naval  and  maritime  industries,  and,  lastly,  ten  statistical 

papers.  The  volume  gives  its  readers  a  liberal  education  in  regard  to  such  questions 

connected  with  the  navy  as  the  stay-at-home  citizen  can  master.  In  the  first  section 
are  historical  sketches  of  the  naval  histories  of  Great  Britain,  of  Holland,  of  the 

Scandinavian  states,  and  of  Venice;  an  essay  on  the  laws  of  war  at  sea;  and  a  very 
remarkable  review  of  the  recent  expansions  of  Great  Britain,  the  United  States, 
Russia,  and  France. 

UeberaU  was,  until  the  beginning  of  the  present  year,  a  monthly 

magazine  of  about  thirty  pages.  Now,  it  is  issued  weekly,  and  is  prac- 
tically of  the  same  size.  The  general  idea  of  the  paper  is  the  same  as 

the  British  Navy  League  Journal,  but  it  is  larger  and  more  complete. 

The  official  organ  of  the  league  may  be  said  to  be  Die  JFlotte  (The 

Fleet).  This  paper  contains  all  reports  of  the  league,  and  is  forwarded 

to  all  members  free  of  charge. 

Another  popular  pamphlet  issued  by  the  league  is  Arbeiter  und 

Flotte  (Workmen  and  the  Navy).  This  pamphlet  has  perhaps  produced 

the  best  results  for  the  propaganda  of  the  league.  Seven  million  of 

these  pamphlets  were  issued,  so  that  it  would  be  difficult  to  find  a  Ger- 
man subject  who  has  not  had  one  pass  through  his  hands. 

The  objects  which  this  publication  has  in  view  may  .be  deduced 

from  the  following  headings: 

Is  Germany  able  or  not  to  take  part  in  world  politics? 

With  which  countries  has  Germany  most  commerce  and  traffic'.' 
P>y  what  means  is  it  possible  for  a  strong  state  to  ruin  a  weaker  one  commercially? 

In  this  century  the  tendency  of  nations  is  for  the  strong  to  become  stronger  and 
the  weak  weaker. 

It  might  appear  to  some  that  chapters  so  headed  would  contain  matter 
beyond  the  comprehension  of  the  ordinary  reader  among  the  masses. 

But  it  is  not  so.  The  articles  are  written  to  appeal  to  the  mass  of 

German  subjects,  and  the  language  is  such  that  this  object  is  accom- 
plished. 

To  return  to  the  work  of  the  league.  Prizes  are  given  in  the  public 

schools  for  the  best  essays  on  naval  subjects,  and  an  effort  is  being 

made  to  introduce  some  references  to  the  naval  power  of  the  Empire 
in  the  school  books  in  common  use.  Lectures  are  given  throughout 

the  country,  and  models  of  battleships  are  exhibited  in  all  inland 

towns.  Torpedo  boats  and  other  small  craft  are  sent  up  all  navigable 

rivers  in  the  Empire,  to  be  seen  by  the  people. 

To  quote  an  article  in  the  British  Na/vy  L<<t<j>i<  Journal: 

One  can  acquire  an  adequate  conception  of  the  activity  of  the  German  league  by 
learning  that  at  its  offices  at  Berlin  40  men  are  employed  in  winter  and  30  in  summer; 

that  every  day  about  MOO  letters  and  150  parcels  are  posted;  that  the  conferences  held 

by  its  propagandists  throughout  Germany  reach  the  enormous  figure  of  3,000;  that 

5,000  mutoscopic  views  have  been  exhibited  in  various  railway  stations  of  the  Empi 
and  that  even  restaurants  and  bars  have  been  opened  where  the  attendants  are 

dressed  as  sailors,  and  the  walls  hung  only  with  pictures  relating  to  maritime  sub- 
jects.     The  League   has   laid  even   jewelry  under   contribution  for  its   propaganda. 
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Special  articles  of  jewelry  have  been  made  specially  for  the  league;  i.  e.,  scarf  pins, 
trinkets,  earrings,  bracelets,  and  necklaces  have  been  sold  in  quantities  by  German 

jewelers,  who  pay  the  league  a  percentage  on  the  right  of  reproduction. 

And  thus,  even  to  the  very  head  of  the  great  continental  Empire,  the  people — who 
have  never  seen  the  seacoast,  who,  till  a  few  years  ago,  had  never  even  dreamed  of 

a  great  naval  power  for  Germany — now  speak  with  enthusiasm  and  assurance  of  bat- 
tleships and  cruisers,  of  military  and  naval  maneuvers,  both  of  which  they  follow 

with  equal  interest,  and  pride  themselves  as  a  nation  on  their  great  maritime  power, 

which  is  to  be  the  strongest  bulwark  of  a  still  "Greater  Germany." 
The  German  Navy  League  can  therefore  fully  claim  to  have  accomplished  its 

object;  to  the  State  is  due  the  credit  of  having  created  a  powerful  fleet;  to  the  league 

the  credit  of  having  increased  that  power  and  of  having  rendered  it  national. 

FRANCE. 

The  French  Nav}7  League,  inspired  by  and  modeled  after  the  British 
Navy  League,  was  organized  early  in  1899.  In  publishing  the  first 
lists  of  adherents  to  the  league,  Senator  Landiy,  referring  to  the 

British  review  at  Spithead  in  July  of  1897,  wrote: 

An  eyewitness  to  the  marvelous  results  obtained  by  the  English  Navy  League,  my 
great  desire  was  that  my  country  should  possess  a  similar  organization.  Since  then 

I  have  become  more  and  more  convinced  that  much  good  can  be  done  by  the  French 
league.  Thanks  to  the  support  which  will  come  from  all  sides,  the  founders  of  the 

league  will  attain  the  object  they  have  in  view,  which  is  to  create  a  maritime  move- 
ment in  the  country.  However  persevering  and  well  directed  the  efforts  of  the 

Government  may  be,  they  require  to  be  supported  by  Parliament.  But  Parliament, 

and  with  it  public  opinion,  need  special  initiation  into  naval  matters.  It  is  the 

League  which  will  preach  the  good  word,  spreading  abroad  the  indispensable  knowl- 
edge of  naval  matters  to  citizens  whose  country  is  bathed  by  two  seas,  and  whose 

growing  colonial  empire  would  suffer  an  eclipse  if  it  had  not  a  powerful  navy. 

In  the  appeal  to  the  public  made  by  the  committee  of  organization 

the  aims  of  the  league  are  more  clearly  indicated.  They  are  divided 

under  eight  heads: 

1.  The  development  of  the  navy. 
2.  The  development  of  the  merchant  marine. 

3.  The  development  of  the  flee!  of  auxiliary  cruisers. 

4.  The  development  of  submarine  telegraphic  communication. 
5.  The  development  of  ship  canals  in  France. 
6.  The  drawing  attention  to  the  naval  exhibition  of  L900. 

7.  Organization  of  naval  fetes  in  France  and  her  colonies,  and  the  commemoration 

ol  great  naval  anniversaries. 
s.  Promotion  of  mutual-aid  societies  for  sailors. 

The  League  received  the  support  of  the  Government  in  the  following 
letter  from  M.  Lockroy,  minister  of  marine,  addressed  to  all  maritime 
prefects,  genera]  staff  officers,  and  commanders  of  vessels: 

Gentlemen:  There  has  just  been  formed,  under  the  title  of  the  Ligue  Maritime 

iety  the  objects  and  regulations  of  which  were  published  in  the 

Motiiteur  </<  hi  Flotte  on  Januarj  29,  L899.     In  order  t<»  encourage  this  association, 
which  mighl  have  in  France  an  influence  as  great  as  other  similar  societies  nave  in  their 

uetive  couiitrieH,  I  have  the  lienor  to  inform  you  that  1  authorize  the  officers  and 
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men  of  the  navy  to  join  the  same  and  to  further  its  interests,  as  the  British  Govern- 
ment has  done  in  the  case  of  the  Navy  League,  and  the  Italian  Government  for  the 

Lega  Navale.  Will  you  be  kind  enough  to  bring  this  decision  to  the  notice  of  those 

whom  it  may  interest,  the  official  notification  of  which  will  be  furnished  by  its 
publication  in  the  Journal  Ojjiciel  and  the  Bulletin  OJficiel  de  la  Marine. 

The  constitution  of  the  league,  adopted  by  the  general  assembly  on 
March  24,  1899,  gives  the  organization  and  aims  of  the  league: 

CONSTITUTION  OF  THE  FRENCH  NAVY  LEAGUE. 

Art.  1.  An  association  is  formed  under  the  title  of  "Ligue  Maritime  Francaise" 
for  the  development  of  the  national  navy  and  the  merchant  marine. 

The  headquarters  of  the  society  are  established  at  34,  rue  de  Penthievre,  Paris. 

Art.  2.  The  object  of  the  association  is  to  cooperate,  to  aid,  and  concentrate  its 

efforts  in  the  development  of  our  means  of  naval  defense;  in  the  improvements  and 

general  interests  of  our  merchant  marine. 

Art.  3.  The  Ligue  Maritime  Francaise  shall  work  with  this  object  in  view  by 

every  means  of  dissemination  and  propaganda,  by  lectures,  pamphlets,  and  books,  by 

the  voice  of  the  press,  and  the  formations  of  local  committees. 

Art.  4.  The  association  is  composed  of  all  persons  adhering  to  the  present  stat- 
utes, who  will  be  divided  as  follows: 

1.  Charter  members. 

2.  Adherent  members. 

3.  Affiliated  societies  and  associations. 

The  founders  are  composed  of  two  classes  of  subscribers — 
1.  Persons  who  originally  joined  the  Ligue  Maritime,  before  the  general  assembly 

took  place,  and  who  have  paid  in  an  assessment  of  at  least  10  francs  as  a  life  mem- 
bership. 

2.  Persons  who  joined  after  that  general  assembly  and  pay  a  yearly  assessment 

of  at  least  10  francs,  or  who  will  make  a  single  final  payment  of  a  sum  not  less  than 
200  francs. 

The  adherent  members  are  composed  of  those  French  subscribers  paying  a  mini- 
mum annual  assessment  of  3  francs. 

Ladies  and  young  men  may  become  members  of  the  above  two  classes.  Subscrib- 
ing minors  must  obtain  the  consent  of  their  parents  or  guardians. 

Affiliated  associations  or  societies  are  composed  of  chambers  of  commerce,  naval 

clubs,  Industrial,  commercial,  and  agricultural  societies,  gymnastic  or  military  edu- 
cational associations,  literary  or  artistic  societies,  etc. 

Their  collective  assessment  is  fixed  at  5  francs  as  adherents,  and  at  20  francs  as 
charter  members. 

Art.  5.  Every  member  of  the  Navy  League  takes  upon  himself  the  duty  of  bring- 
ing new  members  into  the  league. 

A  i;t.  (>.  The  association  is  governed  by  a  committee.  The  committee  is  com- 

posed of  40  members.  They  are  appointed  tor  four  years,  one-fourth  being  elected 
every  year.  The  retiring  members  are  eligible  for  reelection.  The  committee  fills 

up  vacancies.  Its  action  is  subject  to  the  approval  of  the  next  following  assembly. 
In  the  election  of  members  of  the  committee,  vote  by  letter  is  admitted.  A  secretary 
is  attached  to  the  committee. 

The  retiring  members  in  the  first  three  years  are  designated  by  lots. 

Art.  7.  The  bureau  or  executive  committee  is  composed  of  the  honorary  presi- 

dents, the  president,  the  live  vice-presidents,  a  secretary-general,  a  treasurer,  ami 

two  assistant  secretaries-general. 
Art.  8.  The  committee  meets  monthly,  and  as  often  as  judged  expedient  by  the 

president  he  announces  the  admission  of  associates,  charter  members,  or  adherents. 
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and  exclusions,  as  the  case  may  require.  A  regular  general  meeting  shall  be  held 

in  the  second  quarter  of  the  year.  The  committee  may  call  an  extraordinary  gen- 
eral meeting. 

Art.  9.  Special  regulations  are  made  for  the  interior  administration  and  the  details 

necessary  for  the  proper  observation  of  the  constitution.  The  rules  are  made  by 

the  bureau,  who  may  change  them  with  the  approval  of  the  committee. 
Art.  10.  In  case  of  dissolution  the  assets  of  the  association  shall  be  devoted  to 

maritime  philanthropic  works. 

Art.  11.  The  decisions  of  the  general  assemblies  are  based  upon  a  majority  of  votes 

cast  by  the  members  present,  except  in  the  case  of  modifications  in  the  constitution, 

when  a  two-thirds  majority  of  the  members  present  will  be  necessary. 
Art.  12.  The  Navy  League  shall  avoid  all  religious  and  political  discussions.  It 

devotes  its  energies  exclusively  to  the  increase  and  improvements,  necessary  and 

rational,  of  our  naval  forces  and  merchant  marine  in  the  interests  of  the  security  and 

glory  of  the  country. 
Art.  13.  No  modifications  in  the  present  constitution  shall  take  place  without 

previous  notice  to  the  competent  authorities. 

On  April  10,  1899,  the  membership  of  the  league  was  1,065.  Total 

receipts  of  the  league,  14,400  francs  ($2,779.20),  and  the  total  expendi- 
ture, 5,095  francs  ($983.34). 

In  April  of  1901  the  membership  of  the  league  was  between  4,000 
and  5,000. 

The  league  has  decided  to  publish  a  book  for  the  purpose  of  propa- 
gating its  ideas.  The  book  is  entitled  La  Marine  Mttitaire,  written  by 

a  lieutenant  in  the  navy,  and  its  object  is  to  acquaint  the  people  gen- 
erally with  naval  matters. 

ITALY. 

The  Lega  Navale  Italiana  (Italian  Navy  League)  was  organized  in 
1897,  but  the  constitution  was  not  finally  approved  until  May  20, 1900, 
so  that  the  league  has  only  been  actively  organized  for  a  little  over  a 

year. 
The  object  and  organization  of  the  league,  with  details  of  its  work, 

are  given  in  the  constitution: 

CONSTITUTION    OF   THE    ITALIAN    NAVY    LEAGUE. 

Art.  1.  An  association  has  been  formed  under  the  name  of  "Lega  Navale 
Italiana." 

Art.  2.  The  object  of  the  association  is  to  exercise  a  beneficial  action  in  favor  of 

the  development  of  our  naval  and  mercantile  marine,  to  extend  in  Italy  the  spirit  of 

the  navy  and  the  love  of  things  concerning  the  sea,  and  to  favor  all  measures  tend- 
ing to  improve  Italian  navigation. 

Akt.  3.  The  association  will  endeavor  to  attain  its  aim  by  an  active  propaganda  in 

the  press;  it  will  plan  special  trips  to  visit  the  greal  maritime  cities  and  the  great 
porta  of  commerce,  and  to  this  end  it  will  furnish  special  facilities  for  the  members; 

it  will  establish  competitions,  bold  meetings,  etc.,  and  take  all  the  initiatives  useful 
to  the  development  Of  maritime  interests  in  all  their  forms. 

Akt.  4.  Its  official  acts  will  be  published  in  the  monthly  bulletins  of  the  associa- 
tion, which  will  he  vent  to  all  members.    The  review  L<>  Lega  Navale  is  authorised 

to  print  the  official  acts  of  the  association. 
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Art.  5.  The  association  has  its  headquarters  at  Spezia,  and  comprises  an  indefi- 
nite number  of  sections  and  subsections  constituted  in  other  cities  of  Italy.  Over  50 

members  constitute  a  section  and  less  than  50  members  a  subsection.  In  no  case  can 

the  membership  be  less  than  25. 

Art.  6.  The  association  is  managed  by  a  central  committee  at  Spezia.  The  sec- 

tions and  subsections,  as  regards  their  own  rules  and  administration,  are  autono- 

mous, but -all  must,  however,  be  subordinate  to  the  constitution  of  the  Navy  League. 
Art.  7.  The  sections  and  subsections  will  contribute  to  the  general  funds  of  the 

association,  paying  to  headquarters  one-fourth  of  their  income  from  whatever  source. 
Art.  8.  This  amount,  together  with  the  direct  contributions  to  headquarters,  will 

constitute  the  fund  to  be  administered  by  the  central  committee.  The  annual 

accounts  will  be  made  public. 

Art.  9.  The  members  of  the  Italian  Navy  League  are  distinguished  as  charter 

members,  active  members,  meritorious  (benemeritus)  members,  and  honorary  mem- 

bers. Charter  members  are  those  who  are  members  by  virtue  of  the  original  consti- 
tution, or  who  joined  as  active  members  before  the  20th  of  May,  1900.  Active  members 

are  those  who  join  the  association  after  May  20,  1900,  paying  annual  dues  of  3  lire, 

whether  they  are  inscribed  at  headquarters  or  at  any  of  the  sections  or  subsections 

of  the  Navy  League.  The  full  annual  dues -must  be  paid  in  advance  upon  the  act  of 
inscription  for  the  time  from  the  date  of  inscription  to  the  31st  of  December  of 

the  current  year  and  before  the  20th  of  January  of  every  year  thereafter.  Merito- 
rious members  are  all  those  who  have  paid  to  the  association  a  sum  of  not  less  than 

100  lire;  they  will  be  exempt  from  the  payment  of  the  annual  dues  of  3  lire,  and 

will  be  entitled  to  the  monthly  bulletin  containing  the  official  acts  of  the  association. 

Honorary  members  are  those  persons  who  by  special  merit  in  work  for  the  association 
or  for  the  marine  have  made  themselves  worthy  of  such  honor.  Such  members  are 

elected  by  the  general  assembly. 

Art.  10.  Only  those  members  who  request  their  resignation  from  the  secretary  of 

the  headquarters  or  of  the  section  or  subsection  where  they  are  inscribed  not  later 
than  the  end  of  November  will  be  considered  as  having  resigned. 

Art.  11.  Ladies  may  belong  to  the  association  with  the  same  rights  as  other 
members. 

Art.  12.  The  central  committee  is  composed  of  20  members,  elected  by  the  general 

assembly  for  three  years,  one-third  to  be  elected  each  year.  The  president  and  the 

secretary-general  are  elected  for  three  years,  and  are  included  in  the  20  members  of 

the  central  committee.  The  retiring  members  in  the  first  and  second  year  are  desig- 
nated by  lot,  and  they  are  eligible  for  reelection. 

Art.  13.  The  central  committee  is  divided  as  follows:  The  president,  two  vice- 

presidents,  one  secretary-general,  two  assistant  secretaries-general,  one  treasurer,  two 
accountants,  and  eleven  directors.  The  presidents  of  the  sections,  or  some  one  dele- 

gated by  them,  act  ex  officio  on  the  central  committee,  and  may  be  present  at  any 
meeting. 

Art.  14.  The  central  committee  provides  for  the  carrying  out  of  the  objects  of  the 

league,  it  aids  and  advises  the  work  of  the  sections  and  subsections,  administers  the 

funds  of  the  association,  and  carries  out  the  plans  of  the  general  assembly.  It  convenes 

annually  at  times  to  be  stated  by  the  general  assembly. 

Art.  15.  The  general  assembly  shall  be  formed  of  the  members  of  the  central  com- 
mittee and  of  delegates  from  the  sections  and  subsections.  Bach  section  shall  send 

to  the  general  assembly  a  delegate  for  each  50  members,  and  each  suljseetion  shall  send 

one  delegate.     There  shall  in  no  case  be  more  than  five  delegates  for  any  one  section. 

Art.  16.  The  general  assembly  is  called  at  two  months'  notice,  and  the  orders  of 

the  day,  with  the  propositions  of  the  council,  will  be  sent  to  the  sections  and  sub- 

sections by  the  central  committee.     The  propositions  of  the  sections  and  subsections 
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must  be  sent  to  headquarters  at  least  one  month  before  the  day  fixed  for  the  gen- 
eral assembly,  and  they  will  immediately  be  communicated  to  the  various  sections 

by  means  of  a  supplement  to  the  order  of  the  day.  The  propositions  of  the  central 
committee  will  have  precedence. 

Art.  17.  The  general  assembly  constitutes  a  quorum  whatever  the  number  of  the 

members  present  and  a  majority  of  votes  decides. 

Art.  18.  The  central  committee  may  convene  an  extraordinary  general  assembly 

upon  its  own  initiative. 
Art.  19.  Sections  which  have  not  sent  their  balance  sheets  to  the  central  com- 

mittee have  not  the  right  to  send  delegates  to  the  general  assembly. 

Art.  20.  A  two-thirds  majority  of  the  members  voting  is  necessary  to  amend  this 
constitution  or  to  change  the  laws  passed  by  the  general  assembly. 

Art.  21.  The  central  committee  will  formulate  rules  for  the  government  of  the 
headquarters  at  Spezia. 

PUBLICATIONS. 

The  official  bulletin  of  the  league  is  published  monthly  and  gives 
all  official  acts  of  the  league  with  accounts  of  meetings,  etc. 

" Rivista"  is  an  illustrated  fortnightly  review  corresponding  to  the 
German  Navy  League  organ  "  Ueberall."  It  contains  current  naval 
news  with  articles  specially  adapted  to  show  the  necessity  of  increas- 

ing the  Italian  navy. 
As  a  means  of  propaganda  illustrated  post  cards  are  issued  with 

pictures  of  ships,  etc.,  and  bearing  quotations  such  as  "An  increase 
of  the  navy  is  the  best  peace  conference,"  and  '*  Neptune's  trident  is 
the  scepter  of  the  world." 

On  November  24,  1900,  the  Italian  Nav}r  League  and  the  German 
Navy  League  entered  into  an  alliance  to  strengthen  the  political  alli- 

ance of  the  two  countries  and  to  promote  the  principal  common  object 

of  the  two  leagues,  namely,  "the  development  of  maritime  commerce 
and  the  increase  of  the  naval  strength  of  the  two  countries  in  order 

to  contribute  to  the  maintenance  of  universal  peace."  The  object  of 
the  alliance  is  sought  to  be  attained: 

1.  By  an  active  interchange  of  views  and  ideas. 

2.  By  the  exchange  of  publications. 

?>.'  By  sending  delegates  to  the  general  assemblies  of  the  league. 

Some  changes  in  the  organization  of  the  league  have  recently  been 
proposed  and  arc  now  under  consideration,  among  others: 

To  transfer  the  headquarters  of  the  league  from  Spezia  to  Rome; 
branches  in  maritime  cities  having  an  active  membership  of  at  least 

600  to  be  known  as  sedi  (seats,  offices),  other  brunches  to  be  known  as 
Sections  (ill  place  of  original  designations  of  sections  and  subsections, 

art.  5  of  the  constitution);  members  to  be  divided  into  active,  merito- 
rious {benemeriti)^  and  honorary  members,  the  henemeriti  members  to 

include  the  charter  members  (art.  9  of  the  constitution). 
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THE  SPANISH  NAVY  LEAGUE. 

After  several  preliminary  meetings  during  the  latter  half  of  1900,  the 

Liga  Maritima  Espanola"  was  organized  at  a  meeting  held  in  Madrid 
on  January  28,  1901.  The  constitution  adopted  at  that  time  is  sub- 

stantially as  follows: 

Art.  1.  The  purpose  for  which  the  Spanish  Navy  League  is  formed  is  to  promote, 

by  every  legitimate  means  of  propaganda  and  influence,  the  maritime  interests  of  the 
nation  and  to  unite  the  efforts  and  aspirations  of  all  maritime  elements,  without 

exception. 

Art.  2.  The  headquarters  of  the  Navy  League  shall  be  at  Madrid,  and  the  follow- 
ing may  become  members  of  the  league:  (1)  Persons  who  join  it  individually  by 

subscribing  to  its  constitution  and  by-laws;  (2)  local  and  provincial  branches  which 
members  of  the  league  may  desire  to  organize  in  other  places,  after  having  been 

approved  by  the  central  administration;  (3)  any  associations  or  corporations  now 

existing,  or  which  may  in  future  be  formed,  outside  of  or  in  Spain,  that  may  desire 
to  be  represented  in  and  cooperate  with  the  league. 

The  by-laws  will  regulate  such  cooperation,  the  manner  of  taking  part  in  elections 
and  discussions,  and  the  respective  fees  to  be  contributed  by  members  toward  the 

general  expenses  of  the  league.  The  ordinary  fee  for  individual  members  shall  be 

3  pesetas  (58  cents)  a  year.  The  by-laws  will  apportion  the  fees  of  associations  and 

corporations  which  may  join  the  league.  The  by-laws  will  further  provide  for  the 
representation  of  the  members  at  general  and  special  meetings  and  for  expression  of 

their  opinions. 

Art.  3.  The  Junta  Central  (board  of  directors)  of  the  league  shall  consist  of  a 

president  of  the  league,  a  president  of  each  of  its  sections  hereinafter  referred  to,  24 

directors,  a  general  secretary,  and  an  assistant  secretary  and  treasurer. 

The  sections  of  the  league  shall  be  as  follows: 

1.  General  matters. — Persons  connected  with  the  political,  military,  or  financial 
aspect  of  the  maritime  life  of  the  nation. 

2.  Navigation  and  commerce. — Shipowners,  freighters,  consignees,  and  merchants. 

3.  Personnel. — Naval  officers,  engineers,  and  others  in  the  navy. 

4.  Construction  and  equipment. — Persons  employed  at  naval  arsenals,  dockyards,  fac- 
tories, and  other  industrial  centers,  manufacturers  of  ammunition  and  of  various 

kinds  of  naval  supplies. 

5.  Fisheries  and  allied  industries. — Masters  and  owners  of  fishing  boats,  fishermen, 
and  fish  dealers,  dealers  in  salt,  salt  meats,  etc. 

6.  Sports,  instruction,  propaganda,  and  life  saving. — Yacht  clubs,  nautical  schools, 
life-saving  societies,  miscellaneous  associations,  and  publishers. 

Each  of  these  sections  shall  have  a  president  and  four  directors. 

The  president  of  the  first  section  shall  be  vice-president  of  the  league,  and  the 
affairs  of  said  section  shall  be  discussed  and  voted  upon  by  the  junta  central. 

Art.  4.  All  the  offices  in  the  junta  central  shall  be  held  for  four  years,  one-half 

being  filled  every  two  years,  by  election,  in  the  manner  provided  for  in  the  by-laws. 
Any  vacancies  which  may  occur  between  elections  shall  be  filled  by  appointments 

by  the  junta  central. 

For  none  of  these  offices  shall  habitual  residence  in  Madrid  be  a  necessary  require- 
ment. 

The  general  secretary  and  the  assistant  secretary  and  treasurer  shall  not  be  subject 
to  the  foregoing  regulations,  and  may  bo  elected  by  the  junta. 

The  members  of  the  junta  elected  at  the  organization  meeting  shall  not  hold  their 
offices  for  more  than  two  years,  unless  reelected  at  the  first  general  meeting. 

Art.  5.  The  Naval  League  shall  publish  an  official  organ,  which  all  members  shall 
be  entitled  to  receive. 
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The  b}r-laws  provide,  among  other  things,  that  any  branch  of  the 

league  formed  outside  of  Madrid  ma}r  appoint  a  delegate,  who, 
upon  approval  by  the  junta  central,  shall  become  a  member  thereof. 
All  the  offices  in  the  junta  shall  be  honorary  and  gratuitous,  except 
those  of  secretary  and  assistant  secretaiy.  The  official  organ  of  the 

league  shall  be  known  as  the  "  Boletin  Qficial"  and  shall  keep  the 
members  informed  as  to  the  work  of  the  association. 

There  shall  be  three  classes  of  members — charter  members,  ordi- 
nary members,  and  patrons.  As  charter  members  shall  be  considered 

all  who  join  the  league  during  the  first  year  of  its  existence  and  pay 

an  annual  fee  of  12  pesetas  ($2.32).  The  annual  fee  of  ordinary  mem- 
bers is  to  be  3  pesetas  (58  cents).  As  patrons  are  to  be  considered 

members  who  pay  an  annual  fee  of  120  pesetas  ($23.20)  or  more. 
Besides,  persons  may  become  honorary  members  by  a  donation  to  the 
league  of  1,000  pesetas  ($193)  or  more,  or  who,  in  the  opinion  of  the 

junta  central,  incur  the  gratitude  of  the  league  by  some  other  merito- 
rious act.  Branches  of  the  league  are  taxed  according  to  their  mem- 

bership, maritime  associations  and  corporations  according  to  the 
tonnage  of  their  vessels,  other  corporations  according  to  their  capital 

stock.     Life-saving  societies  are  exempt  from  any  fees. 
General  meetings  of  the  league  shall  be  held  annually,  in  Ma}r  or 

June.  Special  meetings  may  be  called  at  any  time  by  the  junta  cen- 

tral, giving  at  least  two  weeks'  notice  and  stating  the  objects  for  which 
such  meetings  are  to  be  held. 

A  three-fourths  majority  of  the  members  of  the  league  shall  be 
nceessary  in  order  to  amend  the  constitution  or  by-laws  or  to  dis- 

solve the  league. 
The  objects  of  the  Naval  League  are  stated  to  be  as  follows: 

1.  Instructive  propaganda  of  naval  matters  in  order  to  make  the  movement  of 

maritime  rehabilitation  more  general  and  to  spread  among  the  people  the  education 
and  spirit  which  it  lacks. 

2.  The  encouragement  of  fisheries  and  all  allied  industries  and  the  instruction  of 

the  classes  engaged  therein. 

3.  The  study  and  development  of  every  means  for  rendering  commercial  naviga- 
tion useful  and  profitable. 

4.  Encouragement  and  development  of  naval  construction  and  allied  industries. 

5.  Development  of  the  Spanish  merchant  marine  to  its  fullest  extent  and  educa- 
tion of  its  personnel. 

<;.  [ncrease  and  diffusion  of  maritime  sports  of  every  kind. 
7.    Development  of  the  manufacture  of  naval  material. 

H.  Rehabilitation  of  the  navy  and  organization  of  the  maritime  defense  of  Spain 
in  accordance  with  the  political  and  financial  needs  of  the  country. 

9.  Popularization  of  the  history  and  literature  of  the  navy  and  commemoration  of 
ol  great  achievements  of  the  navy  and  of  its  heroes. 

id.  The  bringing  together  of  all  persons  engaged  in  maritime  pursuits. 

It  was  decided  to  place  the  Naval  League,  as  soon  as  its  organiza- 
tion had  been  fully  completed,  under  the  protection  of  the  King  and 
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to  enter  into  immediate  correspondence  with  the  naval  leagues  of  Eng- 
land, Germany,  France,  Italy.  Belgium,  and  Portugal. 

In  a  circular  letter  dated  February  15,  1901,  the  junta  central 

called  upon  all  members  of  the  league  to  set  forth  in  writing  and  for- 
ward to  the  secretary  of  the  league  prior  to  March  31  their  opinions 

as  to  what  would  be  "expedient  and  useful  for  the  development  and 

welfare  of  maritime  Spain,"  the  object  being  for  the  junta  central  to 
draw  up  from  the  observations  and  suggestions  received,  previously 

arranged  by  the  secretary,  a  list  of  questions  to  be  submitted  at  the 

meeting  of  the  league  in  Ma}T  as  the  subject  of  its  first  deliberations. 



VI. 

THE  NAVAL  MANEUVERS  OF  1900. 

By  Lieutenant  Orlo  S.  Knepper,  United  States  Navy, 

Staff  Intelligence  Officer. 

While  the  following"  report  of  various  naval  maneuvers  is  substan- 
tially correct,  it  must  he  remembered  that  the  data  is  all  from  press 

reports  and  other  unofficial  sources. 

Section  I. 

ENGLAND. 

The  English  naval  maneuvers  were  carried  out  from  July  10,*  1900, to  August  3, 1900,  the  actual  period  of  hostilities  lasting  only  ten  days, 

namely,  from  July  21  to  August  3. 

The  following  order,  issued  hy  the  Admiralty  on  July  10,  gives  the 

general  idea  of  the  maneuvers,  with  the  composition  of  fleets,  rules 
and  regulations,  etc. : 

Object. 

The  principal  object  of  the  maneuvers  La  to  obtain  information  relative  to  the 
working  of  a  fleet,  which  is  composed  of  vessels  of  all  classes,  and  is  fighting  for  the 
command  of  the  sea. 

The  most  suitable  distance  at  which  to  establish  a  temporary  base  for  a  squadron 

watching  a  hostile  fortified  port  is  a  subsidiary  question. 

The  power  which  cruisers  may  or  may  not  possess  of  hunting  down  and  driving 

torpedo  craft  into  port  is  another  important  point. 

General  Idea. 

A  fleet  (I>)  is  divided  into  two  squadrons:    P>1  at  Milford,  B2  at   Lamlasli. 

A  hostile  licet  (A  ),  inferior  in  battleships  to  (  B),  is  also  divided  into  two  squadrons: 

A  I  at  Berehaven,  A2at  Lough  Swilly. 

A  hostile  reinforcement  (A3),  which  will  make  A  1   i  A2     A3  nearly  equal  to  III  -f 
B2  in  battleships,  is  expected  from  the  Mediterranean. 

The  whole  of  Ireland  is  hostile  territory  and  belongs  to  (A).  The  whole  of  (ireat 

Britain   from   (ape  Wrath  to    Lands    End,    the   Isle  of   Man,   and    the  Scilly    Islands 

belong  to  I  r. 

The  flee!  I  B)  hoc  destroyers. 

The  hostile  fleet  |  A  )  has  torpedo  boats,  supported  by  fast  small  craft. 
The  following  ports  are  fortified  and  w  ill  be  placed  in  a  state  of  defense: 
In  Great  Britain:  Milford  Haven. 

In  [reland:  Berehaven,  Queenstown,  Lough  Swilly. 
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All  other  ports,  including  Lamlash,  are  unfortified. 

Each  fleet  will  try  to  obtain  command  of  the  sea,  that  is  to  say,  will  endeavor  to 

defeat  the  other,  to  shut  him  up  in  his  ports,  and  especially  to  clear  the  sea  of  his 

torpedo  craft. 
Rules  and  Regulations. 

The  following  are  the  rules  and  regulations  to  be  observed  during  the  maneuvers: 

The  maneuver  field  is  bounded  on  the  west  by  the  twentieth  meridian;  on  the 

north  .by  the  sixtieth  parallel;  on  the  east  by  the  fifth  meridian  as  far  as  Cape 

Wrath,  by  the  west  coast  of  Great  Britain,  and  by  the  meridian  of  the  Lizard  Head 

from  that  point  to  the  southward;  on  the  south  by  the  forty-fifth  parallel. 
The  signal  stations  marked  on  the  special  chart  issued  with  the  instructions  for 

the  distribution  of  intelligence  will  alone  supply  information  during  the  maneuvers. 

As  soon  as  the  whole  of  the  ships  and  vessels  composing  the  two  fleets,  together 

with  the  destroyers  and  torpedo  boats,  have  arrived  in  port,  a  telegram  will  be  sent 

from  the  Admiralty  naming  the  hour  when  hostilities  are  to  begin. 

No  vessel  of  any  class  is  to  put  to  sea  before  the  hour  named  for  the  beginning 
of  hostilities. 

Battleships  are  to  complete  with  coal  on  arrival  at  their  base  ports  before  again 

putting  to  sea. 
All  battleships  are  to  be  considered  equal  in  fighting  power  to  the  Majestic. 

No  rules  setting  forth  the  conditions  under  which  ships  will  be  put  out  of  action 
will  be  issued.  Each  case  must  be  decided  by  the  umpires  on  its  merits  on  the 

basis  of  what  would  be  probable  in  war. 

When  two  or  more  ships  come  into  action  the  beginning  of  the  engagement 

is  to  be  marked  by  the  firing  of  a  gun  by  one  of  the  ships  engaged.  During  the 

engagement  single  guns  are  to  be  fired  at  five-minute  intervals  by  one  ship  on  each 
side. 

When  either  side  considers  that  he  has  beaten  the  other  he  should  signal  "  Pro- 

pose reference  to  umpires. "  If  the  other  agrees  to  the  reference  the  action  is  to 
cease.  If  the  other  does  not  agree  the  action  may  continue,  but  not  for  more  than  a 

reasonable  time,  which  is  to  be  determined  by  the  senior  officer  present.  A  reason- 
able time  under  ordinary  conditions  would  be  one  hour  in  the  case  of  battleships, 

cruisers,  and  torpedo  gunboats,  and  half  an  hour  in  that  of  destroyers  and  torpedo 
boats. 

When  reference  to  the  umpires  has  been  settled,  the  senior  officer  present  is  to 

determine  what  ships  on  either  side  are  to  proceed  into  port  to  await  their  decision, 

pending  which  the  ships  detached  are  to  be  considered  out  of  action.  The  senior 

officer  present  must  take  care  to  select  as  far  as  possible  equally  from  both  sides. 

If  a  ship  is  undoubtedly  torpedoed,  or  manifestly  overpowered  by  a  much  superior 

force,  the  senior  officer  present  may  take  the  responsibility  of  temporarily  putting 

such  ship  out  of  action  and  ordering  her  into  port  for  the  decision  of  the  umpires. 

In  this  case  it  will  not  be  obligatory  to  order  into  porta  ship  from  the  opposite  side. 

Ships  put  out  of  action  can  take  no  further  part  in  the  maneuvers,  but  must 

return  to  one  of  their  base  ports — Milford,  Lamlash,  Berehaven,  or  Lough  Swilly— 
flying  the  Blue  Peter  at  the  fore.  They  are  to  select  a  route  as  far  as  possible  clear 

of  the  scene  of  operation,  and  are  strictly  enjoined  not  to  communicate  any  infor- 
mation to  the  ships  on  either  side  which  they  may  meet  on  the  way. 

Colliers,  after  reaching  Milford,  Lamlash,  Lough  Swilly,  Berehaven,  or  Queens- 
town,  are  open  to  capture;  the  captors  can  use  the  coal  in  them. 

Colliers  are  not  to  be  interfered  with  after  they  have  discharged  their  cargo* 

Signal  stations  are  not  open  to  attack  by  landing  parties. 

As  the  18-inch  torpedo  can  not  be  tired  at  a  ship  in  a  peace  exercise,  a  destroyer 

is  to  fire  a  blue  light  by  night  or  blow  her  whistle  by  day  at  the  moment  when  the 

torpedo  would  be  discharged,  the  tube  being  trained  and  all  adjustments  made  as  it 
actually  tiring. 
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Torpedoes  fitted  with  collapsible  heads  may  be  fired  at  battleships  and  cruisers, 
but  not  at  torpedo  gunboats,  destroyers,  or  torpedo  boats. 

Torpedo  boats  are  not  to  paint  out  their  numbers. 

As  it  is  assumed  that  the  command  of  the  sea  is  disputed,  care  should  be  taken 

not  to  expose  vessels  needlessly  to  fire  from  forts. 

LIST    OF    SHIPS. 

Fleet  A. 
Al. 

Majestic. 

Repulse. 
Dreadnought. 
Sultan. 

A2. 

Prince  George. 
Resolution. 

Edinburgh. 

Conqueror. 

A3. 

Magnificent. 

Jupiter. 
Hannibal. 
Mars. 

Cruisers. 
Diadem. 
Blake. 

Edgar. 
Gibraltar. 

Immortality. 

Gladiator. 
Talbot. 

Furious. 
Naiad. 

Sirius. 

Apollo. 
Retribution. 
Phoebe. 

Fleet  B. 
Bl. 

Alexandra. 

Colossus. 
Rodney. 

Howe. 

Collingwood. 

Camperdown. 
Hero. 
Thunderer. 

Superb. 

B2. 

Sans  Pareil. 
Nile. 

Trafalgar. 
Benbow. 

Cruisers 
Ariadne. 

Blenheim. 
Hawke. 

St.  George. 

Galatea. 
Vindictive. 
Minerva. 

Cambrian. 
Rainbow. 

Melampus. 
Andromache. 
Medea. 

Medusa. 

Flotillas. 

Pactolus '•US 

Pioneer 

Spanker 
Sheldrake 

Mill 

Skipjack 
Jason 

Secla 

Mei 

Promet  I  i 
Speedwell 
Sharpshooter 

42,49,  50,59,0(5,71,76, 

77,  81,  82,  88,  84,  63, 

84,  08,  74. 

, ,  68,  86, HO. 

Brilliant 

Alarm 
Kenan I 

Leda 

Circe 
Jaseur 

Severn \  ntelope 
<  rleaner 

Portsmouth  and  Chatham 

divisions  of  destroyers 

(16  in  Dumber). 

Devonporl  division  of 

destroyers  (8  in  Dum- 

ber). ' 
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INSTRUCTIONS    RELATIVE   TO    UMPIRING. 

The  following  officers  are  nominated  to  act  as  umpires:  Vice-Admiral  Sir  Comp- 

ton  Domvile,  K.  C.  B.,  Rear- Admiral  C.  C.  Penrose  Fitzgerald,  Rear- Admiral  A.  D. 
Fanshawe. 

Lieut,  Gen.  J.  F.  Owen,  R.  A.,  is  nominated  by  the  war  office  to  act  as  military 

umpire  to  decide,  jointly  with  the  naval  umpires,  claims  arising  between  the  land 
defenses  and  the  ships. 

They  will  meet  at  the  Admiralty,  Whitehall,  where  all  claims  and  statements  for 

their  consideration  should  be  sent,  addressed  to  the  "Secretary  of  the  umpires." 
Claims,  etc.,  are  to  be  sent  in  as  soon  as  possible  after  the  events  to  which  they  refer 

on  the  form  provided  for  the  purpose.  They  should  be  accompanied  by  extracts 

from  the  ship's  log  or  signal  log,  by  track  charts  when  necessary,  or  by  other  docu- 
mentary evidence  likely  to  assist  the  umpires  in  arriving  at  a  decision.  Claims,  etc., 

sent  by  telegraph  must  be  followed  by  the  same  claim,  etc.,  on  the  proper  form,  sent 

by  the  first  post. 
The  decisions  of  the  umpires  are  final. 

Umpires  will  not  make  known  their  reasons  for  arriving  at  a  decision. 

No  reference  will  be  made  by  them  to  the  Admiralty  before  arriving  at  a  decision. 

The  decisions  of  the  umpires  will  be  communicated  to  the  Admiralty  as  soon  as 

possible  after  they  have  been  arrived  at,  in  order  that,  if  desirable,  they  may  be 
made  known  to  the  senior  officer  on  each  side. 

Should  the  Admiralty  desire  to  communicate  with  the  fleets  during  the  progress  of 

"hostilities,"  and  their  instructions  be  conveyed  by  a  ship  attached  to  either  of  the 
opposing  forces,  or  by  any  other  ship,  such  a  ship  is  to  display  the  signal  AKH. 

It  will  thus  be  known  that  she  is  acting  under  Admiralty  orders,  or  is  about  to 

deliver  dispatches  or  telegrams,  or  to  signal  orders  received  from  the  Admiralty,  and 

the  respective  admirals  and  senior  officers  are  to  take  the  necessary  steps  to  insure 
that  the  orders  so  communicated  are  forwarded  and  acted  on  without  delay. 

If  the  commanding  officer  of  one  vessel  sights  another  flying  the  signal  AKH, 

he  is  at  once  to  close  her  so  as  to  place  himself  at  a  convenient  distance  lor  communi- 
cating by  signal,  should  it  be  necessary. 

General  Orders  and  Instructions. 

A  partial  mobilization  of  the  fleet  for  maneuvers  will  take  place  this  year.  The 

vessels  mobilized  will  be  attached  to  the  Channel  and  Reserve  squadrons.  They 

will  assemble  as  soon  as  ready  under  the  orders  of  the  flag  officers  in  command  at 

Portland  and  Torbay,  respectively,  and  will  be  formed  in  two  fleets,  to  be  known  as 
Fleet  A  and  Fleet  B,  respectively. 

At  the  time  appointed  the  main  fleets  will  proceed  to  sea  for  the  usual  preliminary 

cruise,  during  which  the  ships  will  be  exercised  and  anchored  at  the  discretion  of  the 
admiral  in  command. 

Two  flotillas,  composed  of  cruisers,  torpedo  gunboats,  and  destroyers,  will  be 
attached  to  15  fleet. 

The  vessels  belonging  to  these  two  flotillas  will  assemble  at  Torbay  and  will  he 
organized  thus: 

Severn,  two  torpedo  gunboats,  Devonport  division  of  destroyers. 

Brilliant,    live   torpedo   gunboats,    Portsmouth   and    Chatham   divisions  of 
destroyers. 

They  will  then  proceed  as  follows: 

S  "  /'/'  and  flotilla  to  Lanilash; 
Brilliant  and  flotilla  to  Milford  Haven; 

when1  they  will  be  exercised  and  will  coal,  care  being  taken  that  all  are  complete 
with  coal  before  the  beginning  of  hostilitit 
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Two  flotillas,  composed  of  cruisers,  torpedo  gunboats,  and  torpedo  boats,  will  be 
attached  to  A  fleet. 

The  vessels  belonging  to  these  two  flotillas  will  assemble  at  Devonport  and  will  be 

organized  thus: 
Pactolus,   Perseus,   Pioneer,   Hecia,  five  torpedo  gunboats,   Portsmouth  and 
Chatham  divisions  of  torpedo  boats. 

Mersey,  Prometheus,  two  torpedo  gunboats,  Devonport  division  of    torpedo 
boats. 

They  will  then  proceed  as  follows: 
Pactolus  and  flotilla  to  Berehaven; 

Mersey  and  flotilla  to  Lough  Swilly; 

where  they  will  be  exercised  and  will  coal,  care  being  taken  that  all  are  complete 
with  coal  before  the  beginning  of  hostilities. 

Any  portion  of  the  Berehaven  flotilla  can  be  sent  thence  to  Queenstown,  provided 
that  it  arrives  there  and  is  completed  with  coal  before  the  beginning  of  hostilities. 

At  the  termination  of  the  preliminary  cruise  the  ships  forming  Fleet  A  will  be 
formed  into  three  divisions,  and  those  forming  Fleet  B  into  two  divisions.  They 

will  then  be  detached  to  the  following  base  ports:  Al  to  Berehaven,  A2  to  Lough 

Swilly,  A3  to  a  rendezvous,  Bl  to  Pembroke,  B2  to  Lamlash. 
The  order  to  begin  hostilities  will  be  sent  on  the  day  on  which  the  ships  arrive 

at  their  base  ports. 

The  period  of  active  operations  will  last  ten  days.  On  the  conclusion  of  the  maneu- 
vers the  ships  and  vessels  will  proceed  to  carry  out  target  practice,  separately  in  the 

case  of  the  mobilized  ships,  ample  time  being  allowed  for  the  careful  performance  of 

the  practice;  in  the  case  of  other  ships,  separately  or  in  company,  at  the  discretion 
of  the  admiral  in  command. 

Only  one-half  of  a  quarter's  allowance  of  ammunition  is  to  be  expended  from  the 
heavy,  light,  R.  F.,  and  machine  guns  of  the  mobilized  ships. 

A  full  quarter's  allowance  of  ammunition  maybe  fired  from  destroyers  and  torpedo 
boats  if  considered  desirable  by  the  officer  commanding  the  flotillas. 

Only  such  naval  stores  as  are  necessary  to  keep  destroyers  and  torpedo  boats  effi- 
cient during  the  maneuvers  are  to  be  embarked  in  the  depot  vessels  Jfecla,  Mersey, 

n,  Brilliant,  during  the  mobilization.     No  ordnance  or  torpedo  depot  stores  will 
be  required. 

A  copy  of  the  ship's  and  signal  log  of  every  vessel  taking  part  in  the  maneuvers, 
Commencing  twelve  Injurs  before  and  ending  twelve  hours  after  the  active  operations, 

i^  to  be  sent  to  the  Admiralty  with  the  report  of  the  admiral  in  chief  command  of 
each  fleet. 

MOBILIZATION. 

A-  early  as  the  firsl  week  in  July  the  torpedo- bout  flotillas  at  Ports- 

mouth, Plymouth,  and  Chatham  wore  roach-  to  put  to  sea  and  com- 
menced their  preliminary  exercises.     A  large  number  of  other  vessels 

which,  a-  ;i  rule,  are  not  used  for  maneuvering  purposes  were  placed 
in  commission.  Strict  secrecy  was  maintained  as  to  the  particulars  of 
the  maneuvers  prior  to  the  beginning  of  the  same,  the  Admiralty  alone 
being  in  possession  of  detailed  information. 

From  a  statement  of  the  Admiralty,  49  ships  and  torpedo  boats  were 
specially  commissioned  for  the  maneuvers, and  in  all  L15  vessels,  with 
a  personnel  of  30,000  officers  and  men,  took  part.  Of  the  coast  guard 
embarked  for  the  maneuvers  then-  were  ir>  officers  and  1,711  men. 

and  of  the  royal  navy  reserve  85  officers  and  890  men. 



368 

Portsmouth.  -The  following  .ships  were  commissioned  on  the  morn- 
ing of  the  10th,  the  torpedo  boats  having  been  commissioned  prior  to 

that  date: 

Sultan  (third-class  battleship)   

Hero  (third-class  battleship)   

Ariadne  (first-class  protected  cruiser)    

Gibraltar  (first-class  protected  cruiser)   

Gladiator  (second-class  protected  cruiser) 

Naiad  (second-class  protected  cruiser)   

Brilliant  (second-class  protected  cruiser) 

Medea  (third-class  protected  cruiser)   
Hector  (torpedo  depot  ship)   

12  torpedo  boats  (approximately)   

Total   

Displace- 

ment. 
Comple- 
ment. 

9,290 

660 

6,200 

335 

11,000 677 

7,700 

520 

5,750 

450 

3,400 

273 

3,600 

273 

2,800 

216 

6,710 

277 

900 
180 

57,350 
3,  9$k 

The  gunnery  and  torpedo  schools  on  the  Excellent  and  Vernon  had 
been  closed,  and  the  men  from  them  for  the  maneuvers  had  joined 
the  depot  the  night  before. 

All  ships  commissioned  at  Portsmouth  left  for  Spithead  the  same 
day  for  their  steam  trials. 

Devonport. —  At  Devonport  the  following  ships  were  commissioned 
on  the  10th: 

Rainbow  (second-class  protected  cruiser)   

Apollo  (second-class  protected  cruiser)   
Phoebe  (third-class  protected  cruiser)   

Conquerer  (third-class  battleship )   

Sirius  (second-class  protected  cruiser)   

Retribution  (second-class  protected  cruiser). 

Blake  (.first-class  protected  cruiser)   

Edgar  (first-class  protected  cruiser)   

Andromache  (second-class  protected  cruiser) 

Talbot  (second-class  protected  cruiser)   

Cambrian  (second-class  protected  cruiser)... 
Speedwell  (gunboat )   

Sharpshooter  ^gunboat)   

Total   

Displace- 
ment. 

Comple- 
ment. 

3,600 

273 

3.400 
273 

190 

6, 200 335 

3,600 

273 

3,600 

273 

9,000 

590 7. 360 

574 

3.400 

273 

5,600 

437 

4,960 

318 

91 

91 
54,155 

3,991 The  ships  all  left  the  harbor  in  the  afternoon  for  their  steam  trials, 
and  the  next  day  proceeded  to  their  rendezvous. 
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Chatham. — The  following"  ships  were  commissioned  at  Chatham: 

Dreadnought  (second-class  battleship)   

Superb  (second-class  battleship)   
Edinburgh  (second-class  battleship)   

Hawke  (first-class  protected  cruiser)   

Immortalite  (first-class  protected  cruiser)   
Blenheim  i  first-class  protected  cruiser)   

Mersey  (second-class  protected  cruiser)   

Perseus  ( third-class  protected  cruiser)   

Pioneer  (third-class  protected  cruiser)   

Prometheus  (third-class  protected  cruiser)   
Medusa  (drill  ship)   
Four  torpedo  boats  (approximately)   

Total   I        64,  980 

Displace- ment. 
Comple- 

ment. 

10,820 
440 

9,170 
600 

9,  420 

396 

7,  350 544 

5,600 

497 

9,000 

590 

4,050 

325 

2, 135 

225 

2, 200 

225 

2, 135 225 

2,800 

216 

300 

60 

4,343 

Total  ii  amber  of  vessels  com  missioned. 

Portsmouth 

Devonport. 
Chatham  .. 

Total 

Number     DisPla^eJ  Comple- 
1    ment.         ment. 

21 13 

15 

19 

57,  350 

54,155 

64,  980 

176, 485 

3,861 

3,991 4,343 
12, 195 

OFFICERS    IN    COMMAND. 

Fleet  A. — Vice- Admiral  Sir  Harry  H.  Rawson,  commander  in  chief; 
flagship  Majestic. 

Squadron  A3. — Rear- Admiral  Albert  B.  Jenkins;  flagship  Mag- 
nificent. 

Fleet  B. — Rear- Admiral  Sir  Gerard  H.  U.  Noel,  commander  in 
chief;  flagship  Alexandra. 

Squadron  B2. — Rear- Admiral  J.  L.  Hammet;    flagship  Sanspareil. 

HOW    THE    EXERCISES    WERE    CARRIED   OUT. 

The  two  squadrons  of  Fleet  B  assembled  at  Torbay.  In  doing  so 
some  accidents  occurred  in  connection  with  coaling,  etc.  It  is  admitted 

that  these  were  due  partly  to  lack  of  training  on  the  part  of  those  who 

had  charge  of  the  men  at  work,  and  that  since  the  disappearance  of 

masts  and  -ail-  sufficient  care  has  not  been  bestowed  upon  training  tin' 

men  to  constant  watchfulness,  alertness,  and  self  reliance.      *      *      * 
Fleet   B,  with    the    battleship-   and   cruisers   in    squadron  formation. 

Left  To  rbay  on  July  1<),  at  10  o'clock  a.  m.,  shaping  its  course  westerly, 
and  despatched  the  Medusa  to  Plymouth  with  the  sick  and  prisoners. 
During  the  next    few    da\  >  oyer   four    hour-  daily    were  devoted   to  e\o 

lutions  of  the  battleships  and  cruisers,  steaming  at  the  rate  of  L0  knots. 

L252    oi        -i\ 
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As  the  two  squadrons  maneuvered  separately,  at  a  distance  of  from 

3  to  5  miles  from  each  other,  there  were  good  opportunities  for  having 
all  hands  on  deck  and  at  quarters  for  battle  and  thus  familiarize  them 

with  training  the  guns  upon  fleets.  During  the  forenoon  of  the  18th 

the  vicinity  of  the  coast  and  dense  fog  made  it  necessary  to  desist  from 

tactical  evolutions,  and  Admiral  Noel  dispatched  the  Carnbriwn  to 
reconnoiter  the  coast  of  Cardigan  Bay.  In  the  meantime  one  case  of 

scarlet  fever  and  two  cases  of  measles  had  developed  on  hoard  the  ships 

of  Fleet  B  and  the  patients  were  taken  ashore  to  the  hospital.  On  the 

whole,  the  state  of  health  on  board  was  good;  there  were  in  the  whole 

fleet,  including  the  destroyers,  only  2.5  per  cent  sick,  which  amounted, 

however,  to  332  hospital  patients — about  enough  to  man  a  second-cla-- 
cruiser. 

While  under  way.  exercises  and  drills  were  kept  up  day  and  night. 
In  the  dark  two  small  electric  lights  were  used  on  the  guns,  a  white 
one  in  front  and  a  red  one  in  the  rear,  both  of  them  hooded. 

On  the  morning  of  the  18th  the  fleet  steamed  through  a  dense  fog 

where  it  was  impossible  to  see  a  ship  a  cable's  length  off.  Fog  buoys 
were  put  overboard  for  the  purpose  of  indicating  to  each  ship  the  dis- 

tance of  the  ship  ahead.  The  Alexandra  used  Captain  Fisher's  towing 
target,  which  is  of  very  simple  construction  and  can  be  easily  built 

with  the  resources  on  board.  About  3:45  p.  m..  after  an  exercise  in 

changing  to  different  formations,  Fleet  B  anchored  in  Cardigan  Bay. 

off  Cardigan. 

The  next  morning.  July  19,  at  4:3<>  o'clock.  Fleet  B  left  Cardigan 
Bay,  shaping  its  course  for  the  Bay  of  Dublin.  The  battleships  and 
cruisers  carried  out  evolutions  under  way.  They  left  Cardigan  Bay 

in  four  columns,  and  during  an  evolution  for  complete  inversion  of  the 

columns  struck  a  dense  fog.  An  evolution  of  this  nature  under  such 

circumstances  is  by  no  means  without  danger,  and  the  skillful  manner 

in  which  it  was  carried  out  deserves  recognition.  The  fleet  was  in 

four-column  formation  when  it  steamed  into  Cardigan  Bay.  and  upon 

leaving  it  the  signal  for  inversion  was  made,  so  that  the  ships  which 
had  been  at  the  head  would  again  become  the  leaders.  The  leaders 

decreased  their  speed,  while  the  guides  passed  along  the  starboard  side 

of  their  respective  columns,  the  other  ships  following  in  their  wake 

one  by  one.  In  this  case  the  leaders  had  not  decreased  their  speed 
sufficiently,  considering  the  fog  bank  ahead  of  them,  so  that  the  guides 

upon  taking  their  positions  struck  the  dense  fog.  and  the  remaining 

ships  followed  their  lead  as  best  they  could.  In  the  course  of  the  day 

the  ships  were  enveloped  in  another  fog  bank  \\>v  several  hours,  nearly 

at  the  spot  where  the  Iron  Dukt  rammed  and  sank  the  Vanguard.  At 

times  the  outlines  of  the  ships  could  he  discerned  at  300  yards  distance. 

In  Cardigan  Bay  the  Thundt  r<  r  had  to  have  a  piston  ring  exchanged, 
which  was  dune  during  the  night,  so  that  the  ship  could  accompany  the 
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fleet.  Soon  after  the  arrival  in  Cardigan  Bay  all  of  the  larger  boats, 

120  in  all,  assembled  at  one  end  of  the  eolunms  and  engaged  in  a  row- 
ing race  around  the  fleet,  while  the  crews  who  had  remained  on  board 

were  carrying  out  gymnastic  exercises.  At  5  o'clock  p.  m.  the  fleet 
reached  Dublin  Bay  and  anchored  off  Kingstown,  where  the  St.  Georges 

Yacht  Club  was  just  holding  its  race. 

Torpedo  boats  fij,  71,  76,  77,  81,  8°2,  83,  and  8jj,  and  torpedo  gunboat 
Seagull,  together  with  cruisers  Pactolus  &nd  Pioneer,  arrived  at  Queens- 
town  July  18  and  remained  there  until  the  night  of  the  19th.  Cruiser 

Severn  and  torpedo  gunboats  Antelope  and  Gleaner,  together  with  the 

destroyers  Panther,  Leopard,  Seal,  Wolf,  Leven,  Loeust,  Thrasher,  and 

Shark,  arrived  at'Lamlash  July  17.  Cruisers  Mersey  and  Prometheus 
and  torpedo  gunboat  Speedwell,  together  with  torpedo  boats  52,  53,  57, 
58,  85,  and  86,  reached  Buncrana  the  17th. 

In  accordance  with  the  general  idea  of  the  maneuvers,  the  hostile 

Fleet  A  was  divided  into  three  squadrons  of  four  battleships  each. 

A3  represented  a  reenforcement  from  the  Mediterranean.  Its  position 

was  thirty  steaming  hours  at  15  knots  from  Admiral  Rawson  at  Bere- 
haven.  Both  fleets  were  to  receive  information  from  the  time  that  A3 

left  Gibraltar,  and  would  therefore  be  able  to  determine  at  what  time 

the  sailing  orders  would  permit  A3  to  leave  its  rendezvous.  But  as 

none  of  the  three  squadrons  received  this  information,  it  was  to  be 

assumed  that,  owing  to  the  dense  fog  which  delayed  the  arrival  of  Bl 

at  Milford  Haven  by  three  hours,  the  plan  had  been  hurriedly  changed. 

But  this  did  not  explain  another  delay.  Fleet  B  might  reasonably 

assume  that  the  remaining  squadrons  at  Lamlash,  Lough  Swilly,  and 

Berehaven  would  know  shortly  before  midnight  of  the  21th  that  the 

hostilities  were  to  begin  at  2  o'clock  a.  m.  of  the  21th  and  cease  at 

2  o'clock  a.  m.  of  the  3d.  But  Fleet  B,  whose  flagship  was  the  Alex- 
a/nd/ra,  did  not  receive  this  information  until  <>  o'clock  a.  in.,  four 
hours  after  the  beginning  of  hostilities.  Old  Milford  is  the  usual 

telegraph  station  for  Milford  Haven,  and,  upon  his  arrival  on  the 

evening  of  the  23d,  Admiral  Noel  took  the  precaution  of  sending  a 

telegram  with  instructions  that  all  dispatches  addressed  to  him  should 

'lit  to  Old  Milford,  where  boats  and  messenger^  were  held  in  readi- 
Unfortunately  the  military  authorities  had  established  a  tele- 

graph station  for  the  maneuvers  at  South  Stake  Fort,  and  the  telegram 

intended  for  Fleet  1>  was  sent  there  and  reached  the  squadron  in  a 
mutilated  form  by  signal,  during  a  temporary  clearing  of  the  log.  at 

8  o'clock  a.  in.,  and  in  complete  form  not  until  «l  o'clock  a.  in.,  after  a boat  bad  been  sen!  after  it. 

If  one   of  the   objects  of   the  maneuvers   was   to  obtain    information 

relative  to  the  correct  cooperation  between  the  naval  and  military 

authorities  in  fortified  ports,  the  faulty  handling  of  this  telegram  was 
a  bad  beginning. 
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As  soon  as  Admiral  Noel  learned  positively  that  hostilities  had 

begun,  he  promptly  sent  orders  to  the  greater  part  of  the  cruisers 

and  destroyers  to  proceed  to  Queenstown  and  Berehaven,  respectively, 

and  they  started  about  4  o'clock  on  the  morning  of  July  24. 
Measures  were  taken  simultaneously  to  send  the  battleships  to  Dale- 

roads,  near  the  entrance  to  the  Bay,  and  they  proceeded  there  singly 
in  dense  fog.  Nothing  could  be  seen,  but  by  siren  signals  the  ships 

reported  when  they  had  reached  their  destination.  At  11:15  a.  m.  the 

whole  squadron  put  to  sea  in  a  dense  fog.  As  a  precautionary  meas- 

ure, the  harbor  tug  had  been  sent  out  to  mark  the  middle  buo}^  of  the 
channel  and  give  short  signals  with  the  steam  whistle.  As  soon  as 

the  squadron  had  passed  this  buoy  it  increased  its  speed  from  5  knots 

to  7.5,  and  at  2  o'clock  p.  m.  it  emerged  from  the  fog  and  increased 
its  speed  to  10  knots.  The  Hero  received  orders  to  steam  at  her  max- 

imum speed,  and  for  the  remainder  of  the  day  the  squadron  main- 
tained a  speed  of  11.5  knots.  It  consisted,  outside  of  the  nine 

battleships,  of  cruisers  Galatea,  Rainbow,  Medea,  and  Medusa.  The 

St,  George,  Ariadne,  Ilaicke,  Vindictive,  and  Andromache,  together 

with  16  torpedo-boat  destroyers,  had  been  sent  to  sea  to  operate  in 
the  direction  where  the  hostile  squadrons  were  presumably  to  be 

found.  With  the  rear-admiral  and  his  four  battleships  were  the 
four  cruisers  Melampus,  Cambrian^  Ml/terva,  and  Blenheim.  These 

formed  Squadron  B2,  and  had  left  Lamlash,  as  the  flagship  learned  by 

signals,  at  2  o'clock  a.  m.,  immediately  after  the  beginning  of  hostili- 
ties. They  received  orders  to  pass  around  the  west  of  Ireland  with 

Squadron  Bl.  The  Severn  with  its  gunboats  and  flotilla  of  destroyers 

were  the  first  to  run  out,  in  order  to  secure,  as  far  as  possible,  a  clear 

course  for  the  battleship  squadron.  Their  speed  was  estimated  at  at 

least  11  knots;  Squadron  Bl  therefore  had  every  reason  to  hurry  in 

order  to  join  them  in  the  bay  of  Berehaven,  as  they  were  in  danger  of 

meeting  two  of  the  hostile  squadrons.  The  fact  that  Squadron  B2  had 

a  start  of  twelve  steaming  hours  over  Squadron  Bl  had  to  be  taken  into 

account.  It  was  for  this  reason  that  the  slowest  ship  of  the  squadron 

was  urged  to  her  maximum  speed.  All  the  battleships  of  Fleet  B 

belonged  to  the  reserve,  commonly  known  as  the  10-knot  squadron. 
That  this  speed  was  exceeded  was  considered  a  very  good  result,  and, 

if  the  Hero  and  Thunderer  had  been  allowed  to  remain  behind.  Squad- 
ron Bl  would  have  attained  a  speed  of  12  or  13  knots. 

At  5:30  o'clock  p.  m.  Bl  began  to  receive  information  of  minor 
skirmishes  that  marked  the  beginning  of  hostilities.  Destroyer  Kes- 

trel joined  the  squadron  and  reported  that  she  had  been  pursued  from 

the  coast  hy  two  hostile  cruisers.  Later  in  the  evening  the  Star 

arrived  and  communicated  with  the  flagship  by  megaphone  and  sema- 
phore. Both  of  these  vessels  remained  with  Squadron  Bl.  which  was 

perhaps  not  a  favorable  circumstance  in  view  of  the  fact   that  tin1  coal 
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supply  of  a  destroyer  is  sufficient  only  for  twenty-four  hours  steaming 
at  22  knots.  In  an  emergency,  it  is  true,  they  could  take  on  coal  from 

the  other  ships,  since  in  favorable  weather  they  steamed  alongside  of 

the  latter  at  30  yards  distance,  and  the  coal  sacks  could  be  conveyed  to 

the  bow  of  the  destroyers  by  means  of  lines.  Shortly  after  the  arrival 
of  these  two  vessels,  Bl  sighted  the  Alarm  and  Leda  of  Fleet  B2  and 

learned  that  they  had  been  captured  off  Kinsal  Head  by  the  Diadem 

and  live  cruisers,  and,  having  been  put  out  of  action,  were  proceeding 

into  port  hx  order  of  the  captain  of  the  Diadem.  Their  loss  was  not 
much  mourned,  however,  as  these  gunboats  do  not  have  sufficient 

speed  to  pursue  torpedo  boats.  The  cruiser  Andromache  also,  after 
uninterrupted  fighting  with  the  Diadem  for  an  hour  and  a  half, 

reached  the  squadron.  The  Diadem  did  not  appear  to  have  made  an}^ 
claim  to  the  victory,  and  it  was  therefore  assumed  that  the  distance 

was  too  great  and  that  the  Belleville  boilers,  with  the  latest  type  of 

which,  with  economizer,  the  Diadem  was  equipped,  did  not  enable  her 

to  overtake  the  Andromache.  Since  July,  1898,  when  the  Diadem  was 

first  put  in  commission,  £4,200  have  been  expended  upon  her  boilers, 
and  her  performances  during  the  maneuvers  were  therefore  looked 

forward  to  with  special  interest.  (Of  the  remaining  ships,  the  Gladi- 
ator and  Furious  of  Fleet  A  and  the  Ariadne  SLudVindictive  of  Fleet  B 

had  Belleville  boilers.)  As  Squadron  Bl  proceeded,  it  was  joined  b}? 
the  Brilliant,  which  had  been  pursued  by  the  Diadem  and  five  or  six 

of  her  companions.  Squadron  Bl  continued  to  steam  in  close  forma- 

tion until  5  o'clock  p.  m.,  when  the  cruisers  were  sent  from  3  to  6 
miles  ahead,  two  cruisers  to  take  up  positions  3  miles  ahead  of  the 

flagship,  one  on  each  side,  at  an  angle  of  30  degrees,  and  again,  3  miles 

ahead  of  these,  the  remaining  two  cruisers,  thus  forming  a  semi-circle 
at  the  front,  while  leaving  a  clean  field  for  the  fire  of  the  nine  battle- 

ships on  either  side.  The  torpedo  boats  were  sent  off  to  one  side,  far 

out  of  the  range  of  hostile  ports.  The  admiral  evidently  trusted  to 

the  darkness  to  conceal  his  squadron,  and  the  fact  that  the  flagship 

alone  was  allowed  to  carry  running  lights  seems  to  bear  out  this 
assumption.  About  sunset  Bl  distinctly  discerned  six  hostile  oruisers 

to  the  westward,  apparently  the  Diadem  with  her  four  smokestacks 

and  three  large  and  two  small  cruisers.  Having  observed  Bl  from  the 
northwest,  they  steamed  off  in  that  direction,  and  at  T:4o  were  lost 

from  sight.  Since  Squadron  Hi  relied  on  the  darkness,  its  line  of  con- 
duct was  to  take  notice  of  neither  friend  noi-  foe.     But  lire  broke  out 

in  the  sail  room  of   the  ( Hinhriu n .   rendering   it    necessary  to   use   Hash 

nignata  in  order  to  instruct  her  to  Leave  the  line.  This  accident,  how- 

ever, was  without  serious  consequences,  and  did  not  result  in  a  \i>it 

from  any  of  the  hostile  torpedo  boats,  although  they  could  he  seen  on 

the  distant  horizon,  evidently  endeavoring  with  their  search-lights  to 
discover  Bl  in  order  to  make  an  attack  upon  its  ships;  Imt  in  this  they 
were  frustrated. 
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At  2:45  a.  m.,  July  25,  Bl  observed  hostile  ships  in  a  northeasterly 

direction,  firing  their  guns.  At  3  o'clock  they  were  identified  as  the 
Diadem  and  the  five  cruisers  sighted  the  evening  before.  The  admi- 

ral of  Bl  did  not  care  to  have  these  ships  come  within  range  of  the 

guns  of  his  nine  battleships,  and  therefore  answered  the  Diadem! % 

signal,  marking  the  beginning  of  the  engagement,  only  from  the 

Alexandra.  The  entry  on  the  log  book  of  the  latter  concerning  the 

battle  is  as  follows:  "3:20.  Leader,  a  hrst-class  cruiser,  at  2,000  yards; 

the  next  at  3,0<  Mi;  the  others  between  3,000  and  4,000  yards.  The  D'm- 
dem  opened  fire  at  3:24,  the  Alexandra  at  3:49,  and  ceased  firing  in  a 

few  minutes.  She  signaled  to  the  Diad< <?m :  'We  are  of  opinion  that 
we  have  put  you  and  another  first-class  cruiser  out  of  action  and  pro- 

pose reference  to  umpires.'  The  Diadem  answered:  *  We  do  not  agree 

with  you.- '  This  episode  illustrates  Admiral  Noel's  wisdom  in  having 
only  one  battleship  carry  running  lights  to  allure  the  enemy,  and 

also  in  having  the  broadside  fire  of  his  nine  battleships  in  a  single 

line,  entirely  clear  of  any  vessels  of  his  own.  The  admiral  telegraphed 

with  wireless  apparatus  to  the  Diadem,  which  was  no  longer  in  sight. 

to  proceed  into  port  and  await  the  decision  of  the  umpires. 

During  the  night  the  Sylvia  joined  Squadron  Bl  and  was  dispatched 
in  the  morning  of  the  26th  to  carry  information  to  the  umpires  as  to 

the  matter  in  dispute.  She  brought  back  the  first  news  concerning 

the  hostile  battleships,  having  received  it  from  a  fishing  boat.  Al 

had  left  Berehaven  on  the  morning  of  July  17,  steaming  in  a  north- 
westerly direction.  In  war  the  source  of  information  in  hostile  waters 

would  have  been  unreliable,  and  constituted  therefore  only  a  prob- 
lematic advantage.  The  enemy,  on  the  other  hand,  had  the  advantage 

of  inviolability  of  their  signal  stations. 

At  1  o'clock  p.  m.  Squadron  Bl  met  B2  at  52  !<>'  north  latitude  and 
11  34'  west  longitude.  The  latter  had  wisely  left  its  cruisers  behind 
to  obtain  information  in  the  vicinity  of  Lough  Swill  v.  The  destroy- 

ers Star  and  Kestrel,  which  had  joined  Bl  after  passing  Queenstown, 
were  sent  out  to  coal  and  to  carry  the  information  that  Fleet  B  was 

now  complete.  The  Star,  between  4  o'clock  a.  m.  of  the  24th  and  L0 
o'clock  a.  m.  of  the  25th,  had  consumed  two-thirds  of  her  coal  supply 
of  90  tons.  This  shows  the  great  demands  made  on  vessels  of  this 

class  in  war.  As  a  rule,  about  two-thirds  of  them  will  be  engaged  in 

coaling  or  on  their  way  to  do  so.  and  only  one-third  can  be  counted  on 
to  be  oil  the  hostile  ports.  Much  depends,  of  course,  on  the  distance 

of  the  ports. 

As  far  as  Fleet  B  was  concerned,  the  question  now  arose  as  to  what 

the  enemy,  Admiral  Rawson,  would  do.  With  the  exception  oi  the 

evident  endeavor  on  the  part  of  the  hostile  cruisers  to  delay  the 
advance  of  Fleet  B,  which  endeavor,  however,  might  also  have  arisen 
from  a  desire  to  drive  the  fleet  toward  the  coast  among  the  torpedo 
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boats,  Fleet  B  had  no  information  concerning  the  enemy  except  that 

received  from  the  Sylvia. 
It  was  obvious  that  the  first  thing  for  Admiral  Rawson  to  do  was  to 

unite  his  squadrons  Al  and  A2  as  soon  as  possible,  and  this  step  had 
taken  him  northward  on  the  24th.  But  where  was  he  now?  This 

question  might  have  been  answered  from  the  information  as  to  the 
time  when  A3  had  sailed  from  Gibraltar,  but  this  information  was 

lacking.  Admiral  RaAvson's  correct  line  of  conduct  appeared  to  be 
to  utilize  the  advantages  afforded  him  h\  his  telegraph  stations  and 

cruisers,  which  would  enable  him  to  base  his  plans  on  the  movements 

of  Fleet  B.  while  he  would  at  the  same  time  be  saving  coal.  A  few 

cruisers  might  be  employed  to  cany  information  along  his  line  by 

way  of  A3;  or  the  admiral  might  designate  a  certain  rendezvous  for 

his  fleet — for  instance,  Porcupine  Bank,  far  out  to  sea — or  his  inten- 
tion might  be  to  pass  around  Fleet  B  to  the  northward  while  endeav- 

oring to  meet  A3  to  the  southward  about  ten  hours  off  his  fortified 

ports  of  Queenstown  and  Berehaven;  or  he  might  select  a  position 

which  would  enable  him  to  return  to  these  ports,  retying  on  the  speed 

of  A3;  or.  if  cut  off  from  his  ports,  he  might  relinquish  assistance 

from  A3  and  engage  at  long  range  in  an  indecisive  battle  with  Fleet 
B.  If  Fleet  B  had  had  an  unlimited  number  of  cruisers,  its  task 

would  have  been  simple  enough.  It  could  have  taken  up  a  position  at 

a  central  rendezvous  and  made  arrangements  for  the  rapid  transmis- 
sion of  news  by  cruisers  and  wireless  telegraphy;  but  the  apparatus 

on  the  three  ships  equipped  for  wireless  telegraphy  were  out  of  order 

and  the  cruisers  were  not  nearly  numerous  enough.  Fleet  B  there- 
fore steamed  to  the  westward  on  the  assumption  that  Squadron  A3 

would  approach  it.  and  that  it  might  meet  with  one  of  the  other  two 

hostile  squadrons  in  that  direction. 

On  July  26,  at  2:30  p.  m.,  Fleet  B  received  the  Admiralty's  tele- 

gram notifying  it  that  A3  had  left  Gibraltar  on  July  25,  at  5  o'clock 
a.  in.,  steaming  at  the  rate  of  10  knots,  so  that  the  latter  squadron 

would  not  be  able  to  reach  tin1  vicinity  of  Fleet  B  before  the4  afternoon 
of  Saturday,  July  28.  During  the  morning  of  eJuly  28  the  Minerva 

reported  that  she  had  sighted  seven  hostile  battleships  at  5  o'clock 
;t.  in.,  and  two  hours  later  the  Mrhimpiis  saw  them  in  the  same  posi- 

tion. 55  north  latitude  and  L0  24'  west  longitude.  This  was  about 

lo  miles  from  B2's  probable  course.  It  was,  therefore,  almost  certain 

thai  tie'  two  squadrons  would  pass  each  other  during  the  night  <»i"  the 
27th.  so  that  an  especially  sharp  outlook  on  the  part  of  the  A  cruisers 

would  have  resulted  in  an  interesting  chase. 

Al    1  ::',<)  o'clock  p.  m.   the  two  squadrons  of  Fleet    B  united  and  coin 
me  need  an  animated  search  for  the  enemy.     Destroyer  Seal  had  in  the 

meant  ime  captured  the  enemy's  tank  ship  at  Lough  Swill \ . 
On  July  28  Fleet   B  received  information  that  cruiser  Minerva  had 
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been  tired  upon  in  a  clear  night  by  torpedo  boats  about  41  miles  from 

Berehaven.  As  the  Minerva  can  easily  steam  16  knots,  this  seemed 

somewhat  mysterious. 

Fleet  B  prepared  for  battle,  and  Admiral  Noel  inspected  the  prepa- 
rations. Heretofore  the  leaders  had  carried  lights  at  night,  but  upon 

reaching  the  vicinity  of  Lough  Swilly  the  lights  on  all  the  ships  were 
done  away  with. 

During  the  morning  of  July  28  the  steering  gear  of  the  II  ro 

refused  to  function.  The  same  thing  had  happened  on  board  the 

Rodney  and  Thunderer  on  the  26th.  and  these  ships  had  therefore  to 

interrupt  the  darkness  surrounding  the  fleet  by  displaying  the  lights 

which  signify  that  a  ship  has  become  unmanageable. 

It  was  learned  that  the  enemy  claimed  two  second-class  cruisers  and 
nine  destroyers  as  having  been  put  out  of  action  at  Queenstown. 

According  to  the  decision  of  the  umpires,  gunboats  Leda  and  Alarm 

and  destroyers  Spiteful,  Kestrel,  Locust.  Thrush,  and  Wolf  had  been* 
put  out  of  action.  The  Violet,  which  had  sustained  injuries  during 

the  fog,  was  replaced  by  another  destroyer.  Gunboat  Renard  and 

cruisers  St.  George,  Ariadne,  Vindictive,  and  HawJke,  of  Fleet  B.  and 

the  Diadem  and  four  other  cruisers,  of  Fleet  A.  were  still  awaiting 
the  decision  of  the  umpires. 

Sunday.  July  29.  was  a  day  of  rest. 

The  first  period  of  the  maneuvers  had  demonstrated  anew  the 

importance  of  correct  information  and  of  coal  consumption.  Fleet  B 

had  been  fortunate  enough  to  receive  no  false  information.  Yet  the 

lack  of  cruisers  to  secure  information  for  the  battleships  made  itself 

felt  here  as  in  all  previous  maneuvers.  Among  naval  authorities  in 

England  the  opinion  is  that  if  cruisers  are  to  consume  too  much  coal — 
like  the  Ariadne,  for  instance,  with  her  Belleville  boilers,  besides 

requiring  large  quantities  for  auxiliary  purposes — the  difficulties  of 

the  cruiser  question  will  become  even  more  serious.  In  this  year's 
maneuvers  the  cruisers  were  not  allowed  otf  hostile  ports  prior  to  the 

beginning  of  hostilities,  but  had  to  remain  in  their  own  ports.  The 

result  has  been  instructive,  for  although  four  squadrons  were  out 
at  sea,  not  one  of  them  succeeded  with  its  cruisers  to  establish  touch 

with  the  others.  Fleet  A  was  at  times  able  to  make  up  for  the  lack  of 

cruisers  by  making  use  of  its  coast  signal  station-.  Another  result 
was  that  even  the  information  service  of  the  superior  Fleet  B  failed  to 

establish  touch  with  the  enemy,  and  the  question  arises  whether  Fleet 

B,  if  instead  of  L3  cruisers,  or  one  to  each  battleship,  it  had  had  two 
to  each  battleship,  would  not  have  succeeded  in  establishing  touch. 
In  the  case  in  hand  it  seems  probable  that  if  Fleet  B  had  had  more 

efficient  cruisers  for  scouting  purposes  the  enemy'-  cruisers  would 
not  have  succeeded,  fen"  instance,  in  dislodging  the  Mel<imj>ux.  It  i< 
true  that  the  latter  cruiser,  after  making  a  reconnoissanee,  succeeded 
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in  returning  to  her  station,  but  two  hostile  cruisers  drove  her  from  it. 
The  Minerva  also  was  successful  in  her  reconnoissance,  but  in  both 

cases  the  information  arrived  one  day  too  late,  owing  to  the  circum- 
stance that  Fleet  B  was  on  the  lookout  for  A3.  Fleet  B  was  much 

hampered  through  the  loss  of  its  cruisers;  but  the  control  of  the  sea 

is  decided  by  battleships,  and  the  fleet  therefore  adhered  to  its  inten- 
tion to  force  the  enemy  to  a  battle,  if  possible.  However,  cruisers 

should  observe  hostile  ports  also  before  the  beginning  of  hostilities 

and  follow  the  enenry  \s  squadrons  like  their  shadows,  so  that  fighting 
and  blockading  can  be  begun  as  soon  as  hostilities  break  out. 

During  the  night  of  July  30  the  Trafalgar,  the  fifth  ship  of  the 
divisional  column  in  line  ahead  of  Fleet  B,  collided  with  the  merchant 

steamer  King  Orry,  the  latter  sustaining  slight  injuries. 

On  July  31  Fleet  B  received  the  adverse  decision  of  the  umpires  as 
to  its  claim  to  the  Diadem  and  another  cruiser  on  July  25  off  Fastnet. 

The  Diadem  and  her  companions,  on  the  other  hand,  had  put  the 
Renard  out  of  action.  The  total  result  was  that  Fleet  A  had  lost  two 

cruisers  and  one  gunboat,  Fleet  B  one  cruiser,  three  gunboats,  and  five 

destroyers.  The  latter  complained  of  having  been  fired  upon  by  forts 

at  impossible  distances — the  Spiteful.,  for  instance,  at  9,500  yards. 
The  alleged  putting  out  of  action  of  the  Minerva  by  a  torpedo  boat 

had  arisen  from  a  misunderstanding  of  the  rules,  which  resulted,  how- 
ever, in  Fleet  B  having  to  do  without  its  cruiser  for  four  days.  Fleet 

A  refuted  the  claim  of  the  Minerva  to  three  torpedo  boats  by  proving 
that  none  of  its  torpedo  boats  had  been  near  the  Minerva.  Fleet  B, 

while  cruising  in  the  Irish  Channel,  repeatedly  received  information 

from  its  own  observation  personnel  at  signal  stations,  on  board  scouts, 

etc,  that  they  had  sighted  the  hostile  fleet  of  battleships  or  cruisers, 

or  even  the  enemy's  torpedo-boat  flotilla,  for  which  they  had  mistaken 
Fleet  B.  Special  stress  is  therefore  being  laid  by  British  naval 
authorities  on  the  necessity  of  paying  more  careful  attention  to  the  art 

of  efficient  scouting  and  affording  better  opportunities  therefor. 

As  to  the  cruiser  engagement  of  July  28  Fleet  B  now  learned  some 

particulars,  though  nothing  satisfactory.  The  cruiser  squadron  of 

Fleet  A  consisted  of  the  four  first-class  cruisers  Diadem,  Gibraltar, 

Blake,  and  Immortalite,  and  second-class  cruiser  Naiad/  that  of  Fleet 

B  of  the  three  first-class  cruisers  St*  George,  Ariadne,  and  Hawhe,  and 
second-class  cruiser  Vindictwe.  As  the  mission  of  the  B  cruiser 

squadron  consisted  in  scouting,  it  was  not  within  the  scope  of  its  pro- 
gram to  accept  battle  with  a  superior  force.  But  the  engines  of  the 

Vmdictwe  were  giving  out,  and  so  there  was  nothing  left,  but  to  remain 

ether,  reduce  tin;  speed,  and  light.  Fortunately,  the  Immortalite 
)  was  l  or  5  miles  behind,  and  it  was  not  until  the  expiration  of 

fourteen    minute-  thai    she  was  aide  to  give  any  assistance  to  her  coin 

panionw,  and  of  twenty-four  minutes   before  she  could  assist   them 
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effectually.  As  both  parties  claimed  the  victory,  the  senior  officer 

present  sent  all  the  ships  to  their  respective  ports  to  await  the  deci- 
sion of  the  umpires.  Fleet  A  appears  to  have  sent  four  more  ships  to 

the  same  position.  After  the  decision  by  the  umpires,  on  July  31,  the 
Vindictive,  St.  George,  and  Ariadne  rejoined  Fleet  B.  Fleet  A  lost 

the  Naiad  and  the  Gibraltar,  the  former  considered  to  have  been 

sunk,  the  latter  to  have  been  put  out  of  action,  while  Fleet  B  lost 

cruiser  J/aivke,  found  to  have  been  put  out  of  action. 

Particulars  as  to  the  engagement  are  wanting;  they  are  in  the  pos- 
session of  the  umpires,  who  will  not  publish  their  report  until  ten 

months  after  the  conclusion  of  the  maneuvers,  and  then  in  a  very  short 
form. 

Fleet  B  was  inadequately  supplied  with  information,  and  it  happened 
several  times  that  one  of  its  own  cruisers  illuminated  it  for  10  minutes 

with  her  search-lights  when  its  safety  depended  on  the  darkness  and 

on  the  torpedo  boats  surrounding  it.  In  daytime  its  cruisers  some- 

times followed  the  smoke  of  ships  which  proved  to  be  peaceable  mer- 
chant vessels.  The  number  of  cruisers  at  the  rate  of  one  per  battleship 

is  unquestionably  inadequate,  especially  in  view  of  the  tasks  of 
Fleet  B. 

On  August  1,  at  1:2:30  p.  m.,  the  Blenheim  brought  Fleet  B  the 

news  that  Fleet  A  had  been  sighted  at  2:80  p.  m.  of  July  31,  00  miles 

south  of  Queenstown,  steaming  on  an  east-northeasterly  course  toward 
the  Irish  Channel.  The  Blenheim  and  the  Canibrian,  which  latter  had 

been  left  behind  for  the  purpose  of  observing  the  enemy,  had  had  an 

hours  engagement  with  the  Blake.  The  Mermaid  also  reported  that 

she  had  sighted  Fleet  A  steaming  east-southeast  of  Ballycottin.  Th< 
two  reports  gave  rise  to  the  hope  that  the  enemy  would  be  met  with 

soon.  It  was  unfortunate  that  Admiral  Rawson  had  only  !•  ships  with 
him,  having  left  the  slower  Edinburgh^  Dreadnaught,  and  Conqueror 

behind.  The  course  of  action  of  Fleet  B  seemed  quite  correct.  The 

signal  stations  and  scouting  cruisers  had  all  been  notified,  and  the 

cruisers  and  destroyers  joined  the  fleet  as  it  proceeded.  A  -cries  of 
rendezvous  designated  by  letters  of  the  alphabet  and  forming  a  line 

around  Ireland  had  been  specified,  so  that  it  was  not  difficult  for  the 

vessels  to  join  the  fleet  in  time  after  being  notified  that  the  latter 
would  reach  a  certain  rendezvous  at  a  given  hour. 

On  August  2,  at  11:10  a.  m.,  the  crusier  Mim  rva,  which  was  on  the 

lookout,  signaled  to  Fleet  B  that  the  enemy  was  in  sight.  The  latter 

was  20  miles  southeast  of  Tuskar  Light  or  Carnsore  Point,  the  south- 
easterly extremity  of  Ireland,  about  70  miles  from  Queenstown.  The 

only  hope,  therefore,  of  reaching  the  enemy  was  that  something  would 

happen  to  the  engines  of  one  of  the  hitter's  ships.  The  cruisers  were, 
notwithstanding,  given  orders  to  pursue  the  enemy,  and  the  whole 

fleet  proceeded  at  its  maximum  speed.     The  result  is  interesting  in 
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view  of  the  circumstances  under  which  the  ships  made  the  run.  The 

13  battleships  of  the  reserve  fleet,  of  various  types,  and  cruisers  and 

destroyers  of  every  class  proceeded  in  a  pretty  heavy  sea.  The  gun- 
boats gave  out  entirely  and  received  orders  not  to  join  in  the  chase. 

The  torpedo  boats,  however,  advanced  valiantly.  Cruiser  Galatea 

had  to  be  left  behind,  owing  to  lack  of  coal.  She  had  but  140  tons  in 

her  bunkers  the  night  before.  The  battleships  made  an  unusually 

good  run.  At  10:40  a.  m.,  when  the  Alexandra  sighted  the  hostile 

battleships,  their  engines  were  making  42  revolutions;  at  11:42,  54, 

and  at  noon  they  were  under  full  power,  the  ships  running  13  knots. 

By  midnight  the  Alexandra  had  only  139  tons  of  coal  left  in  her 

bunkers,  and  by  noon  of  the  following  day  she  had  less  than  100  tons 

in  her  reserve  bunkers,  where  it  had  been  lying  for  seven  years  or  more. 
With  this  old  coal  the  Alexandra  made  13  knots,  as  well  as  the  rest  of 

the  fleet,  until  2:45,  when  the  chase  was  abandoned  and  the  speed 

reduced.  It  was  an  excellent  performance  for  this  antiquated  10-knot 
squadron,  and  proved  that  the  Admiralty  did  right  in  keeping  and 

repairing  these  ships.  At  3  o'clock  p.  m.  the  battleships  of  Fleet  B 
proceeded  to  Milford  Haven,  leaving  the  11  cruisers  to  continue  the 

pursuit  until  5  o'clock.  It  was  thought  that  they  might  possibly  come 
upon  a  disabled  cruiser  before  the  enemy  reached  Queenstown  or  after 

passing  it.  In  any  event  the  cruisers  of  Fleet  B,  though  toward  the 

end  of  the  operations  they  had  to  replenish  their  bunkers  and  were  in 

danger  of  torpedo-boat  attacks,  remained  in  touch  with  the  enemy,  so 
that  they  had  some  chance,  after  completing  with  coal,  of  meeting 
with  the  hostile  fleet.  Of  course  the  cruisers  might  be  driven  off  or 

eluded,  and  in  that  case  Fleet  B  would  be  in  the  same  position  that  it 

was  three  days  earlier.  If  news  of  the  utmost  importance  had.  been 

received,  the  situation  of  the  fleet,  as  far  as  coal  was  concerned,  was 

tin;  same  as  that  of  the  United  States  squadron  in  the  West  Indies 

while  Admiral  Cervera  was  at  Curacao.  Shortly  before  midnight  of 

August  'i  Fleet  B  entered  the  harbor  under  some  difficulty,  owing  to 
to  the  blinding  rays  of  the  search-lights  of  tin4  forts.  A  request  to 
turn  the  search-lights  off  was  of  no  avail. 

On  August  3  Fleet  B  coaled  at  Milford  Haven  in  stormy  weather 

and  the  collier-  sustained  some  injuries.  One  of  them  was  driven  off 
from  the  Colossus.      Old  hawse  bags  were  used  in  coaling.      Of   the  L3 
colliers  assigned  u>  Fleet  B  for  the  time  of  the  maneuvers,  the  largest 

carried  2,250  tons  and  the  smallest  950;  their  average  speed  was  from 

9  to  lo  knots.  The  rate  per  register  ton  at  which  they  had  been  char- 
tered varied  between  13  and  15  shillings  a  month.  There  is  now  under 

consideration  the  construction  of  two  colliers  answering  all  the  require- 

ments deemed  essential  by  experienced  naval  officers,  one  of  the  Majes- 
tic class  and  the  other  to  correspond  to  modern  cruisers  of  the  Ainadm 

type.     For  cruisers,  which  nowadays  consume  such  enormous  quanti- 
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ties  of  coal,  it  is  considered  more  necessaiy  than  ever  to  shorten  the 

time  required  for  coaling  in  port.  The  Ariadne  consumed  in  twenty- 
four  hours,  from  August  1  to  2,  235  tons,  while  the  St.  G<<  >r</,  during 

the  same  period  used  117  tons,  which  shows  that  a  modern  first-class 

cruiser  requires  more  than  twice  as  much  coal  as  a  first-class  cruiser 

built  only  ten  years  ago.  Even  the  new  second-class  cruiser  Vindictive 
consumes  considerably  more  than  the  St.  George. 

Before  leaving  Milford  Haven  the  fleet  received  the  decision  of  the 

umpires  relative  to  the  appearance  of  the  fast  third-class  cruisers 
Prom  etheus  and  Perseus  off  Campbeltown  on  July  31,  at  11 :40  a.  m.  The 

Penard,  which  had  already  been  put  out  of  action  by  the  Diadem,  was 

now  pronounced  to  have  been  sunk  by  these  two  fast  cruisers.  The 

fleet  left  Milford  Haven  August  4,  at  6  o'clock  a.  m.  The  target  prac- 
tice which  was  to  be  held  in  connection  with  the  maneuvers  was  put 

off  on  account  of  the  heavy  sea.     *     *     * 
Fleet  A  assembled  at  Portland  and  left  tne  harbor  on  the  morning 

of  July  16,  with  the  exception  of  the  Gibraltar,  which  had  a  bent  piston 
rod  and  had  to  return  to  Portsmouth  for  repairs.  She  rejoined  the 

fleet,  however,  before  the  beginning  of  hostilities.  The  Majestic, 
Diadem,  Blake,  and  Edgar  were  equipped  with  apparatus  for  wireless 

telegraphy,  constructed  by  Captain  Jackson,  differing  but  little  from 

the  Marconi  system.  Considerable  difficulty  was  experienced  in  get- 
ting the  apparatus  to  function  properly.  On  July  18  the  flagship 

received  a  message  from  the  Blake  over  a  distance  of  21  miles.  But 

on  the  whole  wireless  telegraphy  did  not  prove  reliable.  The  sending 

of  more  than  one  telegram  simultaneously  from  different  stations  is 

fatal  to  its  reliability.  In  the  case  of  friendly  ships,  it  is  true,  this  can 
be  obviated.  But  a  hostile  ship  may  interfere  with  the  communication 

by  remaining  passive  or  by  putting  its  own  apparatus  in  operation. 

The  weather  was  on  the  whole  bright,  clear,  and  warm.  Immedi- 
ately after  putting  to  sea,  however.  Admiral  Rawson  had  a  mmmis  of 

exercises  with  the  different  fog  signals  carried  out,  and  soon  the  fleet 

struck  a  zone  of  drizzling  fog.  While  under  way  the  battleships  were 

constantly  performing  evolutions,  the  cruisers  were  given  exercises  in 

scouting  and  safeguarding,  and  the  crews  on  board  all  the  ships  were 
drilled  in  exercises  of  various  kinds.  But  for  newly  mobilized  ships 

the  time  available  for  these  exercises  was  too  short  to  attain  perfection 

for  the  period  of  hostilities.  Fleet  A  reached  Berehaven  in  the  after- 

noon of  July  19,  and  found  the  torpedo-boat  flotilla  assigned  to  this 
port  already  engaged  in  exercises  at  the  entrance  to  Bantrv  Bay. 

The  forts  of  Bere  Island  had  been  placed  in  a  state  of  defense,  so  as  to 

enable  them  to  take  part  in  the  defense  of  the  roadstead  in  case  it 

should  be  attacked.  The  only  object  of  the  visit  at  Berehaven  was  to 

give  Admiral  Rawson  an  opportunity  to  complete  his  preparations, 
instruct  the  officers  who  had  been   intrusted  with   special  commands, 
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and  to  confer  with  the  military  authorities.  The  assumption  was  that 

Squadron  A2,  whose  base  was  Lough  Swilly,  would  leave  for  that 

place  the  same  night,  but  not  to  remain  there,  as  the  squadrons  were 

not  to  arrive  at  their  respective  base  ports  before  6  o'clock  a.  m.  of 
the  23d,  the  time  set  for  the  beginning  of  hostilities.  Squadron 

A3,  the  reenforcement  from  the  Mediterranean,  would  presumably 

leave  July  20  for  a  rendezvous  off  Cape  Finisterre,  4A°  north  latitude 

and  15°  west  longitude,  and  remain  there,  outside  of  the  maneuver 
field,  with  sealed  orders  for  its  future  movements.  The  nature  of 

these  movements  was  to  be  announced  to  both  parties,  simultaneously, 

by  telegram  from  the  Admiralty  to  the  effect  that  the  reenforcement 

squadron  had  passed  Gibraltar  at  a  given  time  on  a  northerly  course. 

Squadron  Al  was  to  leave  Berehaven  on  the  20th  and  proceed  to 

Queenstown,  returning  thence  to  Berehaven  before  6  o'clock  a.  m.  of 
the  23d,  at  which  time  A2  was  to  be  allowed  to  enter  Lough  Swilly, 

Bl  Milford  Haven,  and  B2  Lamlash.  As  soon  as  the  Admiralty 

learned  b}r  telegraph  that  the  four  squadrons  had  reached  their  respec- 
tive base  ports  war  was  to  be  declared  and  notice  given  of  the  hour 

for  the  beginning  of  hostilities  by  telegrams  sent  simultaneously  to 

the  four  ports.  The  cruisers  and  torpedo  boats  were  then  to  be  at 

liberty  to  put  to  sea  at  once,  but  the  battleships  were  first  to  coal. 

It  is  not  deemed  necessary  to  go  into  details  as  to  the  evolutions  and 

other  preliminary  exercises,  which,  while  of  the  utmost  importance  as  a 

preparation  for  maneuvers,  are  common  to  all  navies.  The  composi- 
tion of  the  two  fleets  was  similar  only  in  so  far  as  they  had  been  formed 

of  ships  having  the  same  speed.  Squadron  B2,  composed  of  the  Sans- 

pareil,  Nile,  Trafalgar,  and  Benhow,  had  the  advantage  of  homo- 
geneity. The  Channel  Squadron,  forming  the  nucleus  of  Fleet  A  and 

considered  to  be  the  fastest  and  tactically  most  movable  squadron  in 

the  world,  had  been  intentionally  hampered  by  the  assignment  to  it  of 

several  slower  ships,  such  as  the  Sultan,  Edinburgh,  Dreadnought,  and 
others.  Misgivings  arose  in  British  naval  circles  that  a  reenforcement 

of  this  kind  might  be  contemplated  also  in  case  of  actual  war,  and  the 

great  disadvantages  of  such  a  measure,  which  would  disqualify  the 

Channel  Squadron,  were  pointed  out.  A  demand  was  made  for  a  per- 
manent 50  per  cent  reenforcement  by  means  of  a  homogeneous  reseri  e 

fleet.     This  demand  has  recently  been  acceded  to. 

The  cruising  speed  of  the  Channel  Squadron  in  its  usual  formation 

Lb  l  1  knots,  for  maneuvering  purposes  12,  and  more  often  L0  knots. 

It-  maximum  speed  is  L5  knots,  which  can  be  maintained  constantly  as 
long  as  the  coal  supply  holds  out.  Owing  to  the  assignment  to  it  of 

Blower   ships,   its    maximum    speed    was    reduced    to    11    knots  and   its 

maneuvering  speed  to  8  knots,  or  20  and  83j  per  cent,  respectively. 

It-  tactical  mobility  also  was  reduced  from  l<»  to  50  per  cent,  since  the 
tactical  diameter  of  the  ships  of  the  Channel  Squadron   was,  bv  the 
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combinatioD  with  other  ships,  increased  from  450  to  550  yards.  This 

applies  partly  also  to  Fleet  B.  In  view  of  the  lack  of  homogeneity  of 

both  fleets,  the  preliminary  tactical  exercises  were  all  the  more  impor- 

tant. There  is  a  general  fear  prevailing-  in  English  naval  circles  that 
nowadays  t  ho  tendency  is  to  attach  too  much  importance  to  the  strength 

and  efficiency  of  the  materiel  and  neglect  the  more  important  factors 

of  personal  and  moral  efficiency  or  personal  skill,  intelligence,  and 

experience,  and  tactical  solidarity  and  cooperation:  also,  that  the 

training  in  connection  with  cruisers,  whose  tasks  are  far  more  difficult 

than  those  of  battleships,  is  inadequate;  that  they  are  placed  in  com- 
mission each  year,  though  in  large  numbers,  yet  for  too  short  a  period, 

so  as  not  to  interrupt  for  too  long  a  time  the  officers*  courses  of  train- 
ing ashore;  also,  that  there  is  need  of  a  general  scouting  system  that 

has  been  put  to  the  test  and  will  be  applicable  under  all  circumstances. 

The  flagship  of  Squadron  Al.  the  Majestic,  left  Berehaven  alone  on 

July  20  for  Queenstown,  where  she  arrived  on  the  morning  of  the 

21st.  Prior  to  that  time  Squadron  A3  had  left  for  its  rendezvous  off 

Cape  Finisterre.  and  on  the  evening  of  the  20th  A3  had  proceeded  to 

Lough  Swilly.  The  other  ships  of  Al.  Repulse,  Dreadnought,  and 

Sultan,  put  to  sea  on  the  22d  and  rejoined  the  flagship  at  6  o'clock 
a.  m.  of  the  23d.  Fleet  A  also  had  fog  and  dark  weather  to  contend 

with.  A  characteristic  feature  of  this  year's  maneuvers  was  that  the 
fortified  ports  had  been  placed  in  a  state  of  defense,  as  far  as  their 

conditions  permitted.  A  had  three  of  these  ports:  Queenstown.  Bere- 
haven, and  Lough  Swilly:  B  had  only  one.  Milford  Haven,  as  Lamlash 

had  no  works  of  defense  unless  they  were  improvised.  The  object  of 

Admiral  Kawsotf  s  visit  at  Queenstown.  the  same  as  at  Berehaven,  was 

to  confer  with  the  military  authorities  and  to  inspect  in  person  the 

condition  and  preparedness  of  the  coast  defenses.  Those  at  Queens- 

town are  more  modern  in  construction  and  equipment  than  at  Bere- 
haven. The  war  office  had  had  little  time  for  the  preparation  of  the 

coast  defense,  but  the  local  military  authorities  had  lent  efficient  assist- 
ance. 

The  circumstance  that  at  the  time  of  the  declaration  of  war  both 

fleets  were  divided  had  to  be  taken  into  consideration.  A  was  partly 

at  Berehaven,  partly  at  Lough  Swilly,  and  partly  on  the  high  seas, 

while  B  was  partly  at  Mil  ford  Haven  and  partly  at  Lamlash.  The 

first  question,  therefore,  was  concentration  of  their  forces.  Another 

feature  was  that  colliers  after  the  breaking  out  of  hostilities  were 

open  to  capture.  A  had  all  of  its  colliers  in  fortified  ports,  which 

circumstance,  while  not  precluding  an  attack  upon  them,  rendered 

their  capture  much  more  difficult.  B.  having  colliers  in  the  open  port 
at  Lamlash.  had  the  choice  of  using  Milford  only  as  a  coaling  base,  or 

of  having  the  Lamlash  colliers  proceed  to  Milford  at  the  risk  oi  being 

captured,  or,  finally,  of  stationing  colliers  at  Lamlash  and  other  open 
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places  in  its  own  or  in  hostile  territory,  running  the  risk  of  being  cap- 
tured in  ease  they  could  not  be  protected  by  warships.  In  the  case  of 

Fleet  A  also  the  necessity  might  arise  of  stationing  and  protecting 

colliers  at  different  places,  so  that  the  question  of  coaling  and  the  pro- 
tection thereof  might  be  of  considerable  influence  on  the  beginning  of 

hostilities  and  on  the  operations  generally.  A  third  feature  was  that 

no  -pecial  regulations  restricted  the  admirals  in  their  actions  as  long  as 
they  were  in  accordance  with  the  usages  of  war. 

On  July  23,  at  6  o'clock  a.  m.,  the  Majestic  and  the  remaining  bat- 
tleships of  Al  arrived  once  more  at  Berehaven  and  immediately  com- 
menced coaling,  which  was  completed  in  the  afternoon.  The  order  for 

the  beginning  of  hostilities  arrived  shortly  before  midnight,  fixing  the 

duration  of  the  same  from  2  o'clock  a.  m.  of  July  24  to  2  o'clock  a.  m. 
of  August  3.  The  situation  as  far  as  A  was  concerned  was  as  follows: 

A>  stated,  Squadron  Al  was  at  Berehaven,  with  battleships  Majestic, 

Dreadnought,  Repulse,  and  Sultan,  cruisers  Sir  las,  Perseus,  Diadem, 

Edgar,  Gibraltar,  Immortalite,  Talbot,  and  Naiad,  and  a  number  of 
torpedo  boats  and  torpedo  gunboats,  the  remainder  of  which  had  been 

sent  to  Queenstown.  A2  was  at  Lough  S willy,  with  battleships 

Prince  George,  Resolution,  Edinburgh,  and  Conqueror,  cruisers  Retri- 

bution. Apollo,  and  Phoebe,  and  the  torpedo-boat  flotilla.  Squadron 

A3 — that  is,  battleships  Magnificent,  Jupiter,  Hannibal,  and  Mars,  and 
second-class  cruisers  Gladiator  and  Furious — was  on  its  way  to  a  ren- 

dezvous 200  miles  east  of  Cape  Finisterre,  with  sealed  orders  contain- 
ing the  time  when  the  squadron  was  to  make  its  appearance  to  reenforce 

Fleet  A.  Until  its  arrival  Admiral  Rawson,  therefore,  had  only  8 

battleships  to  the  enemy's  13.  Consequently  he  had  to  proceed  in 
such  a  manner  as  not  to  be  closed  in  and  blockaded  in  his  base  ports 

by  the  superior  enemy.  The  question  then  arose  as  to  what  the  enemy 
was  likely  to  do.  For  both  parties,  as  already  stated,  concentration 

of  their  forces  appeared  to  be  the  first  problem;  but  Admiral  Rawson 

Beemed  to  think  that  Admiral  Noel  would  attempt  first  to  hold  the 
northern  and  southern  entrances  to  the  Irish  Channel  with  the  forces 

stationed  in  their  vicinity,  thus  protecting  the  central  part  of  his  own 

territory,  and  would  then  base  his  subsequent  measures  upon  those  of 

the  enemy.  On  this  assumption,  which  was  perhaps  daring,  and  was 
Boon  to  be  controverted  by  the  events,  Admiral  Rawson  based  his  first 

dispositions.  A-  he  had  only  8  battleships  at  his  disposal,  he  could  not 
hope  to  force  the  -out  hern  cut  ranee  to  the  Channel,  wliieh  he  supposed 
to  he  held  by  the  whole  Squadron  Hi:  hut  \)\  uniting  his  two  squad- 

rons, 01'  with  Al  and  part  of  A2,  lie  would  he  able  to  foree  the  north 
ern  entrance  to  the  Irish  Channel  and  destroy  the  unfortified  hostile 

of  Lamlash  before  Meet  1>  would  beable  t<>  reach  there  to  defend 

it-  A I  therefore  left  Berehaven,  accompanied  ̂ \  cruisers  Sirkis^ 

Blake,  and    /*ersetis,  and  the   torpedo  gunboat  Skipjack^  at  ~  o'clock 
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a.  m.  of  July  24,  on  a  northerly  course.  At  the  same  time  the  Prince 

George  and  Resolution,  with  cruisers  Retribution,  Apollo,  Phoebe,  and 
Prometheus,  proceeded  from  Lough  Swilly  to  a  rendezvous  with  Al 

off  Blacksod  Bay.  Battleships  Edinburgh  and  Conqueror  of  A2 

remained,  for  the  time  being,  at  Lough  Swilly,  because  they  had  less 

speed  than  the  others  and  a  very  small  coal  supply.  On  the  evening 
of  the  24th  both  squadrons  arrived  at  Blacksod  Bay.  The  arrival  of 

the  northern  squadron  was  reported  by  the  Blake  by  means  of  wireless 

telegraphy  over  a  distance  of  15  miles.  The  Blake  did  not  have  the 

regulation  apparatus,  but  one  that  had  been  borrowed  of  the  torpedo 

training  ship  at  Devonport;  but  the  working  of  the  apparatus  was  by 
no  means  reliable;  while  messages  were  successfully  sent  over  distances 

of  more  than  20  miles,  it  was  only  with  great  difficulty  that  telegrams 
were  received  from  short  distances. 

Admiral  Rawson,  on  the  evening  of  the  24th,  had  at  his  disposal  a 

sufficiently  strong  battle  fleet  to  force  the  northern  entrance  to  the 

Irish  Channel,  but  he  left  two  battleships  at  Lough  Swilly  exposed 

to  blockade  and  torpedo-boat  attacks,  though  at  great  risk  to  the 
attacking  party.  So  far  Squadron  Al  had  been  without  information 

as  to  the  adversary.  But  now  a  cruiser  dispatched  to  Blacksod  Bay 

reported  that  she  had  sighted  in  the  afternoon  4  battleships,  appar- 
ently Squadron  B2,  about  15  miles  from  Malin  Head,  steaming  in  a 

northwesterly  direction.  There  seemed  to  be  no  reason  why  the 

enemy  should  show  their  battleships  at  this  point  if  they  wished  to 
remain  unobserved,  and  A  was  therefore  of  opinion  that  no  certain 

conclusion  could  be  drawn  from  their  course,  except  that  they  would 

be  sure  to  change  it  as  soon  as  they  were  out  of  sight  of  land.  Of 

these  battleships  Fleet  A  saw  and  heard  nothing  further  directly. 

But  on  the  morning  of  the  25th,  while  the  battleships  were  still  steam 

ing  to  the  northward,  the  hostile  cruiser  Minerva  was  sighted  follow- 
ing them.  As  soon  as  she  had  come  near  enough  for  observation,  she 

changed  her  course  to  the  southwest  and  later  to  the  south.  While 

she  was  still  in  sight,  Fleet  A  changed  its  course  to  the  westward, 

and  upon  perceiving  smoke  in  a  northwesterly  direction,  dispatched 

the  Blah ,  .  [polio,  and  Retribution  in  that  direction.  The  smoke  proved 

to  be  that  of  the  two  hostile  cruisers  Blenheim  and  Melampus,  which 
were  steaming  in  a  northeasterly  direction,  but  when  they  found  they 

were  pursued  changed  their  course  to  the  southwest.  The  Blah  tired 

upon  the  Blenheim  at  long  range  and  claimed,  though  unsuccessfully, 

to  have  put  her  out  of  action.  When  Fleet  A  sighted  this  cruiser  it 

changed  its  course  once  more  to  the  north  and  dispatched  the  Siriu* 

to  Blacksod  Bay  for  reconnoissance  and  with  instructions  to  the  Blakd 

and  her  companions  to  return  to  the  fleet  as  soon  as  they  had  driven 
off  the  hostile  cruisers.  When  the  Blake  returned  alone  and  reported 
that  she  had  left  the  Sirius  and  Retribution  behind  as  an  escort,  in 
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view  of  the  two  hostile  cruisers,  of  which  only  the  Blenheim  was  a 

first-class  cruiser,  she  received  orders  to  go  back  and  reenforee  this 
escort.  F4eet  A  then  stopped  her  engines  for  several  hours  in  order 

not  to  arrive  at  a  rendezvous  designated  at  Lough  Swill}7  before  the 
Sirivs  and  the  other  vessels.  The  Blake  then  reported  by  wireless 

telegraphy  over  a  distance  of  20  miles  "  important  news."  The  Dia- 
dem reported  from  Queenstown  that  early  in  the  morning  the  whole 

Squadron  Bl  had. been  at  Brow  Head,  though  out  of  sight  of  land, 

steaming  on  a  northerly  course.  When  Al  left  Berehaven,  the  Dla- 
dem,  together  with  cruisers  Edgar,  Gibraltar,  Irnmortalite,  Talbot, and 

Naiad,  had  remained  behind  with  orders  to  observe  the  enemy's  move- 
ments off  the  southern  coast  of  Ireland,  and  in  case  the  southern 

entrance  to  the  Irish  Channel  should  be  left  unprotected,  to  steam  at 

once  for  those  waters,  but  to  wait  for  further  orders  at  Queenstown. 

In  conformity  with  these  instructions,  the  Diadem  squadron  had 
watched  the  movements  of  the  hostile  squadron  off  the  southern  coast 

of  Ireland  early  in  the  morning  and  was  evidently  engaged  with  it, 

which  did  not  prevent  it,  however,  from  observing  the  enemy  at  Brow 

Head,  an  important  signal  station  near  Cape  Clear. 

The  Sirivs  now  brought  the  telegram  from  the  Admiralty  that  A3 

had  passed  Gibraltar  on  the  morning  of  the  25th,  at  10  knots  speed 

and  on  a  northerly  course.  This  squadron  had  to  pass  a  rendezvous 

40°  north  latitude  and  14°  west  longitude,  and  it  would  therefore  be 
seventy-two  hours  before  it  could  reach  the  southern  boundaiy  of  the 

maneuver  held  and  carry  out  Admiral  Rawson's  orders  to  steam  along 

the  fifteenth  meridian  to  a  point  53°  30'  north  latitude  and  then  shape 
its  course  straight  for  Lough  Swilly. 

This  highly  important  information  changed  Admiral  Rawson's  plans 
immediately  and  conipleteljT.  The  three  cruisers  sighted  in  the  morn- 

ing had  all  gone  southward  upon  being  pursued.  It  was  known  that 
they  had  been  assigned  to  Squadron  B2,  and  their  movements  seemed 

to  indicate  that  this  squadron  had  also  passed  the  A  fleet  on  its  way  to 

the  south.  If  so,  it  must  have  been  at  night,  and  it  was  unfortunate 

for  Fleet  A  to  have  missed  it,  for  it  had  now  become  impossible  to  inter- 

cept it  in  time  to  prevent  its  junction  with  Bl  at  Brow  Head  or  vicin- 
ity. In  tiny  event  the  indications,  though  daring,  in  view  of  the  fact 

that  BJ  had  been  at  Brow  Head  in  the  morning,  seemed  to  be  that  it 

w;i-  Admiral  Noel's  intention  to  concentrate  his  whole  fleet  in  the 

viciniu  of  Brow  Head  for  the  purpose  of  intercepting  As  reenforce- 
mentti  from  the  south.  This  he  could  do  by  steaming  to  the  southern 

boundary  of  the  maneuver  field  to  a  point  north  of  the  rendezvous  of 
A.8  and  there  occupying  a  line  of  sufficient  extent  to  make  it  almost 
certain  thai  the  hostile  fleet  could  be  intercepted.  Or  he  could  take 

up  :i  central  position  on  ;i  line  from  Brow  Head  to  the  western  bound 

arv  of  the  maneuver  field  in  20  west  longitude,  in  hopes  either  of 

L252— 01 — 
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intercepting  A3  or  of  preventing  a  junction  of  Al  and  A2  with  A3. 

In  either  event  he  would  have  occupied  a  position  of  .sufficient  advan- 

tage to  paralyze  Admiral  Rawson's  originally  intended  offensive  with 
Al  and  A2,  A3  being  cut  off  and  in  a  dangerous  position.  In  view  of 

this  situation,  the  intended  advance  of  the  Diadem  squadron  into  the 

Irish  Channel  was  at  once  abandoned,  because,  while  it  might  still  be 

feasible,  it  would  not  promote  the  main  object  of  the  operations — the 

command  of  the  sea — and  might  even  place  that  object  beyond  the 
attainment  of  the  A  fleet,  if  the  destroyers  of  the  B  fleet,  which  must 

be  supposed  to  be  cruising  in  the  Irish  Channel,  succeeded  in  torpedo- 

ing some  of  A's  battleships.  Admiral  Rawson,  having  arrived  at  the 
conclusion  that  Admiral  Noel  was  determined  to  meet  with  A3,  decided 
to  do  his  best  to  frustrate  such  intention.  The  first  thing  to  be  done 

was  to  get  the  two  battleships  from  Lough  Swilly.  The  Majestic  was 

sent  after  them  and  to  forward  dispatches  to  the  coast,  arriving  at 

Lough  Swilly  at  5  o'clock  a.  m.,  when  both  of  the  ships  were  already 

getting  up  steam.  Admiral  Rawson's  conception  of  the  situation  and 
the  contents  of  the  dispatches  received  may  be  conjectured  from  the 

following  signal  made  by  the  Admiral  to  his  fleet:  "I  assume  that  Bl 
and  B2  are  by  this  time  united  and  at  a  short  distance  from  Brow 

Head.  1  intend  to  effect  a  junction  with  A3,  which  will  probably  lead 

to  an  engagement.  The  cruiser  division  Diadem  is  instructed  to  pro- 

ceed to  a  point  17 :  35'  north  latitude  and  15  west  longitude,  thence 
following  the  fifteenth  meridian,  so  as  to  meet  with  A3.  A3  leaves 

the  Admiralty  rendezvous,  a  point  14  north  latitude  and  11  west 

longitude,  at  midnight  Friday,  and  will  proceed  along  the  fifteenth 

meridian  at  a  speed  of  VI  knots." 
On  the  morning  of  the  26th  the  situation,  after  Admiral  Rawson 

had  issued  his  instructions,  was  as  follows:  Al  and  A2  were  together 

in  full  force  off  Lough  Swilly.  Their  position  and  probable  move- 
ments had  been  observed  by  several  cruisers  and  destroyers  of  the 

B  fleet  and  had  probably  been  reported  to  Admiral  Noel  at  once. 

Admiral  Noel,  with  Bl  and  B*2.  was  assumed  to  be  in  a  position  at 
some  distance  from  Brow  Head,  whence  he  could  proceed  with  all  his 

forces  in  order  to  intercept  A3  upon  entering  the  maneuver  field,  or 

where  he  could  remain  and  have  his  ships  form  a  large  semicircle  with 
Brow  Head  for  its  center  and  a  radius  from  there  to  the  twentieth 

meridian.  If  B  with  all  its  forces  left  for  the  southern  boundary  of 

the  maneuver  field,  shaping  its  course  for  a  point  near  the  rendezvous 

of  the  Admiralty,  it  was  almost  certain  to  intercept  A3  before  Al  and 

A2  could  appear  on  the  scene,  and  although  B.  in  view  of  the  superior 

speed  of  A3,  would  not  be  able  to  force  the  Latter  to  a  decisive  action 

it  would  certainly  be  in  a  position  to  drive  A3  sufficiently  far  from  its 
intended  course  to  cut  off  communication  with  Al  and  A2.  If.  on 

the  other  hand.  B  preferred  to  hold  a  line  from  Brow  Head  westward, 
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A  would  not  be  able  to  effect  a  junction  of  its  forces  without  the 

knowledge  and  probably  the  interference  of  B,  unless  one  or  the 
other,  or  both,  could  get  through  beyond  the  arc  whose  radius  was 

the  extreme  distance  which  B  could  protect  to  the  westward  of  Brow 

Head.  But  A3,  as  stated,  was  proceeding  northward  on  the  fifteenth 

meridian,  which  course  was  not  far  from  the  center  of  the  position 

taken  up  by  B,  and  could,  therefore,  not  be  followed  without  great 

danger.  New  orders  were  therefore  necessary  for  A.  These  were 

issued  in  the  shape  alread}^  indicated  in  Admiral  Rawsoivs  signal. 

The  same  signal  explained  the  course  taken  b}T  Admiral  Rawson  him- 
self. He  was  endeavoring  to  establish  touch  with  A3  by  steaming 

outside  of  B's  presumed  field  of  observation  to  a  rendezvous  47°  30' 
north  latitude  and  20°  west  longitude,  where,  if  all  went  well,  he  could 
hope  to  effect  a  junction  with  the  Diadem  and  Squadron  A3  on  the 
afternoon  of  Sunday  the  29th. 

Such  was  the  situation  as  it  presented  itself  to  Admiral  Rawson  on 

the  morning  of  the  26th,  and  he  shaped  his  operations  accordingly. 

But  the  situation  offered  many  uncertainties  relative  to  the  concentra- 
tion of  B  and  its  advance  upon  A3,  as  also  concerning  the  execution  of 

the  orders  to  the  Diadem  and  Blake,  who  had  been  instructed  to  warn 
A3  as  to  the  fifteenth  meridian  and  assign  a  new  rendezvous  on  the 

twentieth  meridian.  During  the  night  of  July  26,  when  the  Majestic 

was  between  100  and  200  miles  west  of  Lough  Swilly,  55°  north  lati- 
tude and  18  west  longitude,  the  receiver  of  its  wireless  telegraph 

apparatus  manifested  an  agitation  from  which  it  was  safe  to  conclude 

that  a  ship  sending  messages  was  within  the  radius  of  imperfect  influ- 

ence upon  the  apparatus,  but  not  within  that  of  perfect  transmission  — 
that  is  to  say,  at  a  distance  of  about  30  miles.  This  agitation  might 

be  the  result  of  atmospheric,  cosmic,  or  electric  disturbances  in  the 

ship.  But  if  they  were  the  result  of  telegraphing  on  board  of  ships 

in  the  vicinity  the  latter  could  not  belong  to  the  A  ileet.  The  Diadem 

and  Edgarwere  hundreds  of  miles  away.  The  Blake,  which  had  been 

detached,  was  not  to  use  its  apparatus,  by  orders  of  the  admiral,  as 

long  as  a  hostile  cruiser  was  near.  The  agitation  might  therefore  pro- 

reed  from  a  hostile  cruiser  equipped  with  wireless  apparatus,  which 
in  its  turn  was  within  signaling  distance  of  another  cruiser  also  having 

win  less  apparatus  on  board.  It  was  hardly  to  be  assumed  that  these 

ships  were  steaming  singly,  but  rather  that  they  were  operating  in 

conjunction  with  other  hostile  cruisers  and  with  their  flagship.  From 

thi-  assumption  it  followed  that,  if  not  the  whole  li  fleet  was  north  of 
A  on  the  night  of  the  27th,  such  must  certainly  be  the  ease  as  to  mhiic 

of  its  cruisers,  and  judging  by  their  presence  there  the  length  of  the 
line  of  observation  which  Admiral  Noel  might  establish  at  some  other 

point  was  considerably  shortened. 

During  the  afternoon  of  the  29th   Fleet  A  passed  <>n  its  southward 
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course,  the  critical  point  where  it  was  most  likely  to  meet  with  the 

hostile  cruisers.  But  nothing  of  the  kind  happened.  After  passing 

it  the  Conqueror,  which  experienced  difficulty  in  maintaining  the  speed 

of  the  fleet  (10  knots)  and  was  short  of  coal,  was  detached  with  instruc- 
tions to  proceed  at  slow  speed  to  a  point  where  the  fleet  would  rejoin 

her  on  July  30  after  its  return  from  the  rendezvous  with  A3.  Early 
in  the  afternoon  the  Apollo  was  dispatched  to  look  out  for  Squadron 

A3,  with  orders,  in  case  she  should  meet  it,  to  instruct  it  to  join  A 

north  of  the  rendezvous.  These  were  the  only  incidents  of  the  29th. 

Fleet  A,  not  being  sufficiently  strong,  had  avoided  a  front  attack  upon 

the  adversary  and  was  in  hopes,  by  a  wide  flanking  movement,  to  pass 
around  their  position  and  receive  sufficient  reenforcements  to  resume 

the  offensive.  The  flanking  movement  had  succeeded,  and  if  the  reen- 
forcements had  not  lost  their  way  and  had  not  been  intercepted  Fleet 

A,  during  the  last  four  days  of  the  maneuvers,  would  have  as  many 

battleships  as  in  the  beginning,  and  having  all  its  forces  together  would 

be  in  a  position  to  offer  battle  to  the  enemy,  under  as  favorable  circum- 
stances as  the  conditions  permitted,  in  order  to  gain  the  command  of 

the  sea.  But  all  depended  on  the  junction  with  A3.  Had  the  enemy 

intercepted  it  as  it  entered  the  maneuver  field?  Had  the  Diadem 

received  its  orders  early  enough  to  carry  them  out?  Had  the  Bloke 

and  Conqueror  passed  safely  through  the  hostile  cruisers  \  Would  the 

Apollo,  upon  reaching  the  rendezvous,  find  A3  there?  All  these  ques- 
tions were  pending,  and  if  answered  unfavorably  the  maneuvers  would 

be  sure  to  end  in  the  defeat  of  Fleet  A.  The  A  fleet  had  undertaken 

the  carrying  out  of  a  great  combination.  Admiral  Noel,  with  the  B 

fleet,  seemed  to  want  to  prove  that  the  best  defense  of  the  Irish  Chan- 
nel against  attacks  from  a  fleet  was  not  to  protect  it  by  strong  forces, 

but  to  get  all  his  fighting  forces  in  a  position  from  where  he  could 

frustrate  the  enemy's  plans. 

When  Admiral  Rawson  learned  of  the  enemy's  movements,  he  did 
not  proceed  to  any  attack  upon  the  defenseless  coast  of  England,  but 

at  once  advanced  upon  the  Irish  Channel,  where  he  had  so  far  supposed 

the  enemy  to  be  and  where  he  had  hoped  with  his  superior  forces  to 

meet  one  of  the  hostile  squadrons,  and  decided  to  concentrate  all  his 

forces  at  a  position  chosen  by  him  and  do  his  best  to  gain  the  com- 
mand of  the  sea.  But  his  game  was  not  a  strong  one,  nor  was  it  easy. 

He  himself  was  at  Lough  Swilly.  his  reenforcements  a  few  hours  from 

Gibraltar,  and  he  assumed  that  the  enemy  had  taken  up  between  them 

the  most  favorable  position  in  the  whole  maneuver  field.  The  meas- 

ures which  the  admiral  took  for  uniting  his  widely  separated  contin- 
gents have  already  been  referred  to. 

After  the  Conqueror  had  left  Fleet  A  on  the  morning  of  the  28th, 

nothing  of  importance  happened  until  the  afternoon  o\'  the  29th,  with 
the  exception  of  the  temporary  disablement  of  the  steering  gear  of 
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the  Edinburgh  and  the  mysterious  agitation  of  the  wireless  telegraph 

apparatus  from  11  o'clock  p.  m.  until  3  o'clock  a.  m.  As  it  could  not 
be  traced  to  any  telegraphing  from  the  three  far-distant  cruisers,  there 

remained  only  the  explanation  of  electric  disturbances  in  the  atmos- 
phere. Up  to  that  time  the  weather  had  been  line,  clear,  and  unusually 

warm,  with  little  wind,  rare  showers,  and  without  any  fog.  But  on 

the  29th  heavy  fog  banks  interfered  at  times  with  keeping  a  lookout 

for  Squadron  A3.  The  A  fleet  could  expect  to  sight  A3,  if  at  all. 

about  2  o'clock  in  the  afternoon,  and  just  about  that  time  it  really  hove 
into  sight,  coming  from  the  east  and  shaping  its  course  for  the  same 

rendezvous  for  which  Fleet  A  was  bound.  Soon  after  the  B!<d'r 
arrived,  but  the  Diadem  and  her  division  of  cruisers  were  not  with 

her,  nor  had  they  been  seen.  They  were  not  at  Queenstown  when  the 

admiral's  telegram  had  arrived  there  on  the  morning  of  the  26th.  and 
while  the  Seagull  was  dispatched  to  look  for  them  the  Pioneer  was 

sent  to  transmit  the  admiral's  orders  to  the  rear-admiral  in  command 
of  Squadron  A3.  All  the  measures  of  A  had  thus  been  correct,  and 

an  order  for  a  change  in  the  strategic  dispositions,  which  had  arrived 
on  the  morning  of  the  26th  from  Lough  Swilly,  had  been  carried  out 

punctually  on  the  afternoon  of  the  29th  at  a  point  15  miles  north  of 

the  new  rendezvous,  in  4TC  35'  north  latitude  and  20c  west  longitude, 
which  the  Pioneer  had  indicated  to  the  admiral.  Great  relief  was  felt 

on  board  the  flagship  when  A3  hove  in  sight.  While  A  had  not  won 

the  game,  it  was  holding  the  best  cards  that  could  fall  to  its  share  in 

view  of  the  Admiralty's  dispositions.  Admiral  Noel,  it  is  true,  was 
still  the  stronger:  but  much  depended  now  on  the  way  the  game  was 

played.  What  had  become  of  the  ])i<i<lrm  squadron  was  not  known. 
but  capture  was  hardly  to  be  feared  for  these  very  fast  vessels,  and  it 

was  thought  possible  that  they  would  rejoin  the  fleet  before  the  decisive 

battle,  which  A  calculated  would  take  place  not  later  than  the  after- 
noon of  August  1. 

Admiral  Etawson,  with  his  whole  fleet,  shaped  his  course  northeast- 
erly for  a  rendezvous  where  he  hoped  to  meet  the  Conqueror  in  the 

course  of  the  da}-.  The  latter  rejoined  the  fleet  during  tin4  forenoon, 
•Thereupon  the  admiral  started  for  a  rendezvous  south  of  Queenstown, 

which,  if  all  went  well,  he  expected  to  reach  in  the  afternoon  of  tin4 
31st.  Simultaneously  the  Gladiator  and  Furiotiswere  dispatched  .to 

Berehaven  with  order-  designed  to  concentrate  at  or  near  Queenstown 
in  time  for  the  final  battle  all  the  available  forces  of  Fleet  A.  namely, 

\'i  battleships  and  as  many  cruisers,  torpedo  boats,  and  torpedo  gun- 
boats a-  had  not  in  the  meantime  heen  set  out  of  action  by  the  enemy. 

But  even  if  all  the  battleships  of  the  A  Meet  were  present  at  the  final 

battle,  the  \\  licet,  with  its  l:;  battleships,  provided  they  were  all 

there,  was  -till  at  an  advantage,  though  not  sufficient  to  preclude  the 
possibility  of  a  victory  on  the  pari  of  A. 
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Tn  the  afternoon  of  July  31  Fleet  A.  upon  approaching  Queens  town, 

sighted  two  hostile  cruisers,  apparently  the  Blenheim  and  Cambrian, 

steaming  in  an  easterly  direction,  pursued  by  the  Blake,  hut  their  fire 

upon  the  Latter  was  at  too  long  range  to  permit  them  to  claim  having 

put  her  out  of  action.  Soon  after  the  Diadem  hailed  the  Blake  by 

wireless  telegraphy.  This  was  the  first  that  had  been  seen  or  heard 

of  the  Diadem  and  of  the  movements  of  the  enemy  since  July  25. 

The  reports  of  the  Diadem  as  to  the  hostile  fleet  proceeded  from  the 

Brow  Head  signal  station  and  were  identical  with  those  made  by  the 

Furious,  which  latter,  together  with  the  Gladiator,  rejoined  Fleet  A 
on  the  afternoon  of  the  31st.  While  the  fleet  was  on  its  way  to  the 

rendezvous,  these  two  ships  had  joined  the  Diadem  division,  which 

was  complete  with  the  exception  of  the  Gibraltar,  which  in  an  engage- 

ment of  this  division  with  a  hostile  cruiser  division  had  been  tempora- 
rily put  out  of  action,  while  the  enemy  had  lost  the  Hawke,  The 

hostile  battleship  fleet,  with  four  cruisers,  had  been  sighted  by  both 

reporting  vessels  on  the  morning  of  July  31  at  Orlok  Point,  south  of 

Belfast  Lough,  steaming  in  a  northeasterly  direction,  apparently 

bound  for  Clyde.  This  seemed  to  indicate  either  that  Admiral  Noel 

was  expecting  Fleet  A  from  the  entrance  to  the  Irish  Channel  or  that 

he  felt  uncertain  as  to  the  direction  from  which  to  expect  it  and  was 

therefore  cruising  in  a  position  from  which  he  could  advance  in  either 

direction.  Evidently  he  had  stationed  a  strong  contingent  otf  the 
southern  coast  of  Ireland,  and  it  was  with  these  forces  that  the  Dia- 

dem  had  had  an  engagement.  The  hostile  cruisers  referred  to  were 

the  St.  George,  Ariadne,  Hawke,  and  Vindictive,  supported  by  four 

destroyers,  against  the  Diadem,,  Gibraltar,  Edgar,  Immortalite,  and 
Naiad,  of  Fleet  A.  So  far  no  advantage  had  been  gained  on  either 

side,  nor  had  the  equilibrium  been  materially  disturbed  by  an  engage- 
ment off  the  Skelligs  between  the  Minerva  (B)  and  three  torpedo 

boats  of  the  A  fleet  from  Lough  Swilly.  the  result  of  which  was  that 

both  parties  were  put  out  of  action.  The  enemy,  as  the  result  of 

various  engagements,  had  also  lost  torpedo  gunboats  Leda  and  Alarm 

and  destroyers  Thrasher,  Waif.  Spiteful,  and  Cheerful,  which  had 

been  ordered  to  proceed  into  port.  Finally.  Fleet  A  had  lost  the 

Lesraulx,  one  of  the  two  distilling  ships  which  had  for  the  first  time 

been  assigned  to  both  parties  for  maneuvers.  The  employment  of 

such  auxiliaries  for  tin1  navy  is  looked  upon  with  favor  in  British 
naval  circles,  but  higher  efficiency  is  demanded  than  possessed  by 

these  particular  vessels.  The  Lesraulx  has  a  water  capacity  o\'  - 
tons,  but  can  distill  not  over  1>7  tons  a  day  and  pump  not  over  10  tons 
an  hour.  She  is  also  very  slow,  which  circumstance  was  partly  the 

cause  of  her  capture.  This  was  not  much  of  a  loss  for  the  A  fleet, 

and  the  fact  that  the  distilling  ship  was  sent  to  Lough  Swilly  led 
.Admiral    Noel   to  the  assumption   that   Admiral   Rawson   was  making 
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this  port  his  principal  base.  The  Furious  further  reported:  "We 

arrived  at  Berehaven  at  -A  o'clock  a.  m.,  in  dark  weather,  unperceived 
by  the  land  forces.  We  entered  the  harbor,  and  upon  anchoring 

were  fired  upon  by  the  coast  guns/*  This  did  not  speak  well  for  the 
land  forces,  but  the  principal  blame  is  attached  to  the  coast-guard 
station.  Berehaven.  as  stated,  had  been  placed  in  a  state  of  defense. 

This  was  also  the  case  as  to  Lough  S willy,  but  when  Admiral  Rawson 

wanted  to  enter  this  harbor  not  very  early  in  the  morning  of  the  26th 

he  had  to  wait  three-quarters  of  an  hour  before  the  military  authori- 
ties were  sufficiently  awake  to  grant  him  permission  to  enter  without 

being  tired  upon. 

On  the  morning  of  August  1,  when  Fleet  A  arrived  in  Queenstown, 

it  was  informed  by  a  signal  from  Roches  Point  of  the  result  of  the 

cruiser  engagement  on  the  25th,  which,  as  previously  stated,  put  the 

Gibraltar  (A)  and  the  TIawke  (B)  temporarily  out  of  action,  and  also 

of  the  fact  that  the  Naiad  had  been  sunk  by  a  torpedo  boat.  In  addi- 

tion, the  Stag  all  on  her  wa}^  to  the  A  fleet,  with  reports  from  a  rendez- 
vous south  of  Queenstown,  had  been  captured  by  the  enemy  on  July  31. 

On  the  morning  of  August  1,  Fleet  A  with  all  the  forces  it  had  left, 

except  only  the  torpedo-boat  flotilla  stationed  at  Lough  Swilly,  pro- 
ceeded along  the  southern  coast  of  Ireland  with  course  shaped  for  the 

entrance  to  the  Irish  Channel.  The  torpedo-boat  flotilla  stationed  at 
Berehaven  and  Queenstown  joined  the  fleet  that  same  morning,  but  as 

a  strong  wind  came  up  from  the  southwest  and  there  was  considerable 

sea,  it  was  sent  for  the  night  to  Waterford  with  instructions  to  return 

to  the  fleet  the  next  morning,  the  weather  permitting.  Fleet  A  went 
no  farther  than  the  entrance  to  the  Irish  Channel,  when  it  turned 

about,  steaming  slowly  westward,  and  sent  its  cruisers  out  for  recon- 
aoissance  from  the  signal  station  of  Carnsore  Point,  at  the  southeastern 

extremity  of  Ireland.  The  Sirius  returned  with  the  news  that  the 

B  fleet,  shortly  after  9  o'clock  that  morning,  had  still  been  in  the 
vicinity  of  Belfast,  so  that  it  was  not  possible  for  the  two  fleets  to 

meet  before  the  morning  of  August  2.  Admiral  Rawson  intended 
to  turn  east  again  during  the  night,  in  order  to  arrive  in  the  morning 

at  the  entrance  to  the  Irish  Channel,  and  await  there  the  issue  of  the 

maneuvres  on  August  ~i.  The  Edinburgh  and  Conqueror,  which  were 
-hort  of  coal,  were  left  over  night  at  a  rendezvous  to  the  eastward, 
where  they  were  again  to  be  called  for  by  the  lleet  in  the  morning. 

A  -I  long  wind   came   up  and    the   sea  was   rough.      Fart  her  north  also 

the  weather  was  unfavorable,  so  that  A\s  torpedo-boat  Hot  ilia  had  to 

be  left  at   Lough  Swilly.     This  might   affect   Admiral   Noel's  move- 
ments in  so  far  as  it  delayed  the  moment  when  Fleet  A  could  expect 

to  meet  him. 

At  9  o'clock  a.  in.  of  August  2  the  cruisers  and  torpedo  gunboats 
of    Fleet    A    assembled   at    Waterford    and   chose   a   course   designed    to 

bring  them  to  Milford  Haven  before  the  day  was  over, 
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At  10  o'clock  a.  m.  Fleets  A  and  B  for  the  first  time  during  the 

maneuvers  came  into  contact  about  20  miles  off'  Waterford.  B  was 

complete  as  to  battleships.  A  was  minus  the  Conqueror  and  Ed'tr,- 
burgh,  which,  unable  to  steam  against  the  heavy  sea.  had  been  dis- 

patched to  Queenstown  the  day  before.  A  was  therefore  not  in  a 

position  to  accept  battle  and  was  compelled  to  withdraw.  During  its 

retreat  the  Dreadnought  was  likewise  sent  to  Queenstown,  as  she  was 

not  able  to  maintain  the  speed  of  Fleet  A.  Finally,  the  Sultan  also, 

which  lagged  behind,  was  sent  to  Berehaven.  while  the  remainder  of 

the  battleships  continued  the  retreat  at  a  speed  of  14  knots.  By  2 

o'clock  p.  m.  Fleet  B  gave  up  the  chase,  but  some  of  its  cruisers  kept 
the  A  fleet  in  sight  for  two  hours  longer. 

Owing  to  the  heavy  sea  and  dark  weather,  the  destroyers  of  Fleet 

B  did  not  make  any  attack  upon  A  during  the  night. 

When  the  maneuvers  terminated,  at  '2  o'clock  in  the  morning  of 
August  3,  the  result  had  to  be  considered  undecided,  as  Fleet  B  had 
not  succeeded  in  winning  the  command  of  the  sea.  although  it  had 

gained  a  temporary  advantage  on  August  2.  Fleet  A  kept  all  its  bat- 
tleships, and  as  a  battle  fleet  it  was  as  intact  as  at  the  beginning  of  the 

maneuvers. 

The  wind  and  sea  had  calmed  down,  but  were  still  too  strong  for 

the  torpedo  boats.  In  view  of  the  scant  coal  supplies  of  the  Edin- 
Imrgh  and  Conqueror  and  the  tactical  inefficiency  of  the  latter  in  such 

weather.  Admiral  Kawson  had  sent  these  two  ships  to  Queenstown. 

where  the  A  fleet  rejoined  them  on  the  morning  of  August  2.  This 

fleet  was  therefore  likely  to  come  upon  the  enemy  with  only  ten  battle- 
ships. It  is  true  that  Fleet  B  also  might  meet  with  difficulties  which 

would  impair  its  strength  in  a  similar  manner.  The  Admiralty  had 

classed  all  the  battleships  as  belonging  to  the  Magnificent  class,  but 

this  fiction  broke  down,  even  under  the  requirements  of  a  ten-days' 
maneuver. 

At  last  the  enemy's  cruiser  squadron,  and  soon  after  their  13  battle- 
ships, hove  in  sight.  To  fight  them  with  only  10  battleships  was  out 

of  the  question,  unless  Admiral  Kawson  was  willing  to  throw  up  the 

game  and  leave  the  enemy  at  the  conclusion  of  the  maneuvers  to  a  cer- 
tain extent,  if  not  entirely,  in  command  of  the  sea.  He  would  have 

had  some  chance  of  fighting  the  13  battleships  if  his  two  absent  battle- 
ships had  rejoined  him  with  full  bunkers;  but  as  long  as  he  was  not 

compelled  to  tight  with  his  reduced  forces  his  fleet  remained  a  disturb- 

ing factor  for  the  enemy's  command  of  the  sea.  The  admiral  there- 
fore decided  to  turn  back  in  a  southwesterly  direction,  in  order  to 

have  the  wind  and  sea  in  his  favor  and  place  the  enemy's  slow  ships  at 

a  disadvantage1  as  to  speed.  By  2  o'clock  p.  m.  he  increased  his  speed 
to  l:U  knots,  in  order  to  render  it  more  difficult  for  the  enemy — who 

could   not  run  over    L2   knots,  though   some  o\'  their  ships  made  14 
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knots — to  come  up  with  him.  This  advantage  of  increased  speed  had 

been  rendered  possible  only  by  the  prompt  dispatching  of  the  Dread- 

nought to  Queenstown.  The  only  la}r  figure  now  left  in  Fleet  A  was 
the  Sultan,  though  rather  from  the  standpoint  of  lighting  efficiency 

than  that  of  speed.  The  torpedo  gunboats  also  were  promptly  sent  to 
Waterford,  where  they  might  have  a  chance,  if  the  hostile  ships 

should  pursue  the  retreat,  of  putting  them  out  of  action  before  the  end 

of  the  hostilities.  Fleet  A  had  no  fear  that  the  enem}^  would  over- 
take it  before  the  expiration  of  that  period,  but  if  it  did  not  succeed 

in  shaking  them  off  before  dark  their  torpedo  boats  would  have  a 

chance  of  attack  during  the  night,  though  the  weather  and  the  sea 

lessened  this  chance  considerably;  but  the  fleet  had  to  increase  its 

speed  to  14  knots,  and  therefore  sent  the  Sultan,  which  could  make 

only  13  knots,  also  to  Berehaven,  where  she  was  to  keep  a  sharp  look- 

out for  torpedo-boat  destroyers.  Soon  after  the  hostile  battleships 
gave  up  the  pursuit  and  returned  to  Milford,  but  6  cruisers  kept  the 

A  fleet  in  sight  until  5  o'clock  p.  m.  When  1  hostile  destroyers 
were  sighted  on  a  northerly  course  the  Blake  was  sent  out  to  chase 

them.  Fleet  A  evidently  had  nothing  further  to  fear  between  night- 

fall and  2  o'clock  a.  m.  except  attacks  from  torpedo  boats,  but 
although  the  wind  had  gone  down  the  sea  was  still  heavy,  so  that  it 

was  difficult  for  the  destroyers  to  follow  Fleet  A  and  not  easy  to 
find  it. 

Such  was  the  situation  a  few  hours  before  the  conclusion  of  hostili- 

ties. Fleet  A,  it  is  true,  had  not  gained  the  command  of  the  sea  and 

was  retreating  as  fast  as  possible  in  order  to  obviate  defeat.  But  it 

still  existed  as  a  fleet,  and  if  the  maneuvers  had  lasted  a  few  days 

longer  it  might  have  been  able  to  resume  the  offensive.  The  eneni}T 
unquestionably  retained  their  original  superiority  as  to  number,  and 
while  not  gaining  the  command  of  the  sea,  had  offered  battle  under 

circumstances  which  compelled  Fleet  A  to  refuse  it.  A's  torpedo 
boats  had  undertaken  no  operations  against  the  hostile  battleships, 
which  they  might  have  been  expected  to  do  under  the  circumstances. 

The  enemy  had  destroyers;  A  had  none.  The  lesson  to  be  derived 
from  this  is  obvious.  A  party  contending  for  the  command  of  the 

sea  with  12  battleships  and  two  dozen  torpedo  boats  against  an  enemy 
who  has  \?>  battleships  and  two  dozen  destroyers  may  consider  itself 

in  luck  if  at  the  expiration  of  ten  days  its  fleet  still  commands  respect. 
The  result  of  the  naval  maneuvers,  as  stated,  was  not  decisive,  and 

it  is  not  surprising  that  the  struggle  of  the  two  fleets  for  the  command 

of  the  sea  was  not  carried  to  a  decisive  issue  in  the  short  period  of  ten 

days.  Regret  is  therefore  expressed  in  British  naval  circles  that  a 

definite  time  limit,  was  set  for  operations  whose  course  and  develop- 
ment could  not  be  foreseen.  It  LS  true  that  there  are  certain  points  as 

to  which   maneuvers  will  never  be  able  to  represent  actual  war  con 
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ditions.  Thev  will  always  be  bound  to  contain  an  element  of  agree- 
ment and  assumption.  But  this  element  should  be  restricted  to  a 

minimum  and  as  few  rules  should  be  laid  down  as  possible  in  order  to 
make  the  maneuvers  as  far  as  practicable  similar  to  the  reality. 

It  is  on  this  basis  that  the  plan  of  operations  had  been  drawn  up  by 
the  British  Admiralty,  and  the  umpires  were  instructed  to  decide  each 

case  on  its  merits  on  the  basis  of  what  would  be  probable  in  war.  But 

this  praiseworthy  principle  was  violated  in  many  respects,  first  of  all 
in  the  disposition  that  the  operations  were  unconditionally  to  terminate 

on  a  certain  day  at  a  certain  hour.  If  an  admiral  knows  that,  what- 

ever ma}'  happen,  he  will  not  have  to  light  beyond  a  certain  moment, 
he  will  do  many  things  that  he  would  not  think  of  doing,  and  posi- 

tively could  not  do,  if  he  had  to  fight  for  an  indefinite  length  of  time. 

Competent  British  naval  authorities  are  of  opinion  that  this  factor, 

which  is  contrary  to  probabilities  in  war.  should  be  eliminated  by 

leaving  the  duration  of  the  operations  undefined.  In  some  respects 

this  might  prove  inconvenient  and  cause  a  great  expenditure  of  coal. 

But  when  efficient  service  and  thorough  training  are  the  points  in 

question,  convenience  and  economy  are  matters  of  minor  importance. 

Better  no  maneuvers  at  all,  it  is  argued  in  England,  than  a  preponder- 
ance of  these  two  factors,  and  it  is  believed  that  the  maneuvers  could 

be  rendered  much  better  and  more  instructive  if  these  two  questions 

were  duly  subordinated  to  other  and  far  more  important  considera- 
tions. A  struggle  confined  to  a  definite  space  of  time  can  hardly  be  a 

decisive  test  as  to  endurance  and  the  conduct  of  operation-. 
For  this  reason  the  lessons  resulting  from  the  maneuvers  are  more 

of  a  negative  than  of  a  positive  character.  Perhaps  they  are  no  less 

instructive  for  that  reason,  but  they  are  not  entirely  reliable. 

Another  lesson  of  the  utmost  importance  has  resulted  from  the 

absurdity  of  trying,  on  the  spur  of  the  moment,  to  reenforce  a  lighting 

fleet  simply  by  increasing  the  number  of  its  ships,  without  regard  to 

the  quality  and  tactical  mobility  of  the  ships  forming  such  reenforce- 
ment.  The  Channel  Squadron  in  its  normal  formation  consist-  of  s 
homogeneous  ships,  which  by  long  and  careful  training  on  the  sea  have 
been  raised  to  a  high  standard  of  tactical  efficiency.  To  this  squadron 

were  assigned  for  the  period  of  the  maneuvers  -1-  very  inferior  ships, 

not  homogeneous  among  themselves  and  utterly  heterogeneous  in  rela- 
tion to  the  Channel  Squadron.  In  the  solution  of  almost  every  problem 

they  constituted  a  factor  of  weakness  for  Admiral  Rawson's  fleet 
They  destroyed  its  tactical  mobility  and  considerably  hampered  its 

freedom  of  action.  If  Admiral  Rawson  had  had  only  the  8  ships  of 

the  Majestic  class,  he  could  not  have  been  defeated  by  Admiral  Noel. 

who  commanded  13  less  homogeneous  -hips  of  inferior  speed,  inferior 

tactical  mobility,  and  inferior  coal  capacity:  nor  could  he  have  been 
compelled  to  accept  a  battle  which  he  himself  did  not  desire.  All  these 

advantages  were  neutralized  by  the  recnforceinent. 
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According  to  a  prominent  British  authority  the  following  are  the 

principal  lessons  taught  by  the  maneuvers: 

(1)  The  uselessness  of  placing  old  vessels  in  the  first  line  with  mod- 
ern ones  until  the  latter  have  been  reduced  by  action  to  the  level  of 

efficiency  of  the  former. 

(2)  The  futility  of  expecting  any  decisive  results  when  two  fleets  are 

engaged  with  no  well-marked  superiority  on  either  side. 

(3)  The  necessity  of  increasing  the  number  of  English  scouting  ves- 
sels, and  affording  greater  opportunities  for  acquiring  the  art  of  efficient 

scouting. 

(4)  The  importance  of  making  arrangements  for  the  proper  coopera- 
tion of  naval  and  military  forces  in  time  of  war. 

(5)  The  immense  amount  of  coal  which  will  probably  be  required 

during  the  preliminary  maneuvering  before  any  decisive  action  takes 

place 
(6)  The  necessity  of  making  efficient  arrangements  in  peace  time  for 

a  proper  provision  of  auxiliary  vessels  for  the  supply  of  coal,  water, 
ammunition,  etc. 

CASUALTIES. 

The  Trafalgar  collided  with  the  passenger  steamer  King  Orry.  The 
damage  done  was  slight. 

The  Gibraltar  bent  a  piston  rod  and  had  to  go  to  Portsmouth  for 

repairs,  from  where  she  later  rejoined  the  fleet. 

The  Benbow  collided  with  a  collier  from  which  she  was  coaling  at 

Milford  Haven  and  smashed  a  boat  and  other  fittings,  necessitating 

several  weeks'  repairs. 
The  Edinburgh  carried  away  her  fore-topmast  while  steaming  into 

a  head  sea. 

The  steering  gear  of  the  ColMngwood,  Rod/ney,  Hero,  and  Thunderer 
broke  down,  but  was  repaired  immediately. 

Owing  to  an  accident  to  the  machinery  of  tin4  Pioneer  she  had  to  be 
towed  into  Queenstown. 

The  Sharpshooter  had  to  return  to  Plymouth  for  repairs  on  account 
of  defects  in  her  machinery. 

The  destroyer  Shark  failed  so  badly  in  speed  and  handiness  that 

she  was  replaced  by  the  Opossum. 
Torpedo  boat  No.  $6  on  leaving  Portsmouth  collided  with  one  of  her 

consorts  and  was  so  badly  damaged  that  she  had  to  return  to  the  har- 
bor. Her  how  was  stove  in  and  the  forward  compartment  filled  with 

•rater.     Her  place  was  taken  by  No.  51. 

Defects  were  discovered  in  the  propeller  shafting  of  torpedo  boal 
No.  63  and  she  hud  to  return  to  Plymouth. 

rorpedo  boal  No.  76  struck  some  wreckage  <»ti  Queenstown  and 

knocked  off  one  of  her  propeller  blade 

Torpedo  boat  No.  77  hud  her  propeller  shafting  damaged. 
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A  sailor  fell  overboard  from  the  St,  George  near  Cardigan  Bay  and 
was  drowned. 

A  chief  stoker  from  the  Galatea  fell  over  a  cliff  at  Torbay  and  was 
killed. 

A  seaman  of  the  Hero  fell  from  the  top  while  cleaning  a  gun  and 
was  killed. 

The  Benbcnv  lost  four  men.  One  fell  overboard,  another  was  killed 
by  a  derrick  falling  on  him,  a  third  fell  over  a  cliff  while  ashore,  and 
the  fourth  was  killed  by  a  coaling  sack  falling  on  him. 

A  leading  seaman  from  the  Iiawke  died. 
On  the  Camperdovm  a  block  fell  from  aloft  and  inflicted  a  serious 

scalp  wound  on  a  gunner. 
On  the  Minerva  some  ground  tackle  carried  away  while  she  was 

anchoring  in  Torbay  and  broke  the  legs  of  two  men. 
One  of  the  crew  of  the  Rainbow  met  with  a  serious  accident. 



Skelligs ,. 

Field  of  Operation-^. 





Section  II. 

JAPAN. 

The  Japanese  naval  mobilization  and  maneuvers  during  the  spring 

of  1900  were  b}r  far  the  most  comprehensive  of  any  maneuvers  under- 
taken by  that  country.  Practically  the  entire  navy,  materiel  and  per- 

sonnel, participated,  and  in  general  the  results  were  claimed  to  be 
satisfactory. 

The  maneuvers  were  executed  with  the  greatest  secrecy,  no  mer- 
chant ships  being  allowed  near  the  maneuver  grounds,  and  none  of 

the  foreign  men-of-war  in  the  vicinity  were  invited  or  given  per- 
mission to  attend.  A  strict  censorship  was  placed  on  the  press,  and  in 

consequence  the  following  account  must  be  more  or  less  meager  and 

possibly,  in  some  instances,  inaccurate. 
The  chief  object  of  the  maneuvers  seems  to  have  been  to  exercise 

and  test  a  general  scheme  for  the  mobilization  of  the  entire  fleet  and 

for  the  naval  defense  of  Japan.  Viewed  from  this  point  much  valuable 

information  must  have  been  obtained.  No  new  tactical  or  strategical 
problems  Avere  tried,  and  all  movements  were  attended  with  so  much 

secrecy  that  little  in  that  line  can  be  learned  from  the  maneuvers  by 

the  ''outsider." 

POSITION    OF    MINES    AND    OBSTRUCTIONS. 

Previous  to  the  maneuvers  the  approaches  to  the  principal  ports 

were  mined.  The  extent  of  these  mine  fields  is  shown  by  the  follow- 
ing order,  which  was  published  by  the  Navy  Department  Match  L9, 

1900,  ten  days  prior  to  the  beginning  of  the  maneuvers: 

NOTIFICATION    No.  5,  DEPARTMENT  OF  THE    NAVY. 

[n  connection  with  the  coming  grand  maneuvers  explosives  shall  be  sunk  in  the 
following  places,  and  any  vessels  shall  be  forbidden  to  pass,  anchor  in,  or  fish  in  the 

place-  mentioned  in  from  No.  I  to  No.  VII  during  eighteen  days  from  March  i'i»  to 
April  15,  and   in  other  places  during  twenty-nine  days,  from    March  L^l  to  April  28, 
except  the  place  mentioned  in  No.  VII,  where  passage  of  vessels  shall  be  allowed. 
No.  I.  The  entrance  of  Tokyo  Bay: 

The  sea  surface  within  1,200  yards  of  ('ape  Elatavama  <>i»  the  line  connecting  the 
i  cape  w ith  the  Third  Sea  Fort n 

o'J7 
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No.  II.  The  entrance  of  Yokosuka  Harbor:   ■ 

1.  The  line  on  which  the  northern  extremity  of  Natsu  Island  is  seen  to  N.  W. 

by  W.  I  W. 
2.  The  line  on  which  the  northern  extremity  of  Natsu  Island  is  seen  to  N.  W. 
3.  The  line  on  which  the  northwestern  extremity  of  Hoha  Island  is  seen  to  S.W. 

The  sea  surface  inclosed  by  the  foregoing  three  lines,  and  at  each 

intersecting  point  of  the  third  line  with  the  first  and  second,  a  buoy  shall 

be  placed. 
No.  III.  The  entrance  of  Omura  Bay,  Higo  Province: 

1.  The  lines  that  connect  the  following  buoys,  successively: 

Inner  buoy,  lying  E.  S.  E.  f  E.  from  the  signal  pole  at  Cape  Kogo  and 

N.  N.  TV.  |  W.  from  the  surveying  post  at  Kompira  Mountain. 

Middle  buoy,  lying  S.  E.  J  E.  from  the  signal  pole  at  Cape  Kogo  and  X.  \V. 

by  W.  |  W.  from  the  surveying  post  at  Kompira  Mountain. 

Outer  buoy,  lying  to  E.  by  S.  from  Shirase  and  of  X.  by  E.  \  E.  from  Bansho 

Cape. 
2.  The  line  drawn  S.  E.  by  E.  \  E.  from  the  inner  buoy. 

3.  The  line  drawn  S.  E.  from  the  outer  buoy. 

The  sea  surface  inclosed  by  the  foregoing  lines. 

No.  IV.  Asami  Bay,  Tsushima  Province: 

1.  The  point  lying  400  meters  S.  E.  from  the  middle  part  of  the  line  connecting 
Yuran  Cape  with  Tan  Cape. 

2.  The  point  lying  400  meters  N.  W.  from  the  middle  part  of  the  line  connecting 
Yuran  Cape  with  Tan  Cape. 

3.  The  point  lying  400  meters  S.  E.  of  Tan  Cape. 

4.  The  point  lying  400  meters  N.  W.  of  Tan  Cape. 

The  sea  surface  inclosed  by  the  lines  which  successively  connect  these 

four  points. 
No.  V.  The  entrance  of  Kurose  Harbor  in  Asami  Bay,  Tsushima: 

1.  The  channel  between  Myoban  and  Henda  islands. 

No.  VI.  Koyaki  channel  at  the  entrance  of  Nagasaki  Harbor: 

1.  The  line  connecting  Onna  Island  with  Cape  Umenoki  of  Koyaki  Island. 

2.  The  line  connecting  the  Tozo  post  with  Onna  Island. 
I).  The  line  drawn  due  north  from  the  Tozo  post 

The  sea  surface  inclosed  by  the  foregoing  lines. 

No.  VII.   Koyaki  channel  at  the  entrance  of  Nagasaki  Harbor: 
1.   The  channel  between  Onna  Island  and  Fukabori  village. 

No.  VIII.  Nashami  channel  in  Hiroshima  Bay: 
1.  The  line  eonnectint:  the  western  extremities  of  Kokurokami  and  Onashami 

islands. 

2.  The  line  connecting  the  eastern  extremity  of  Kokurokami    Island  with  the 

western  extremity  of  Nishinomi  Island. 

3.  The  line  drawn  due  south  from  the  eastern  extremity  of  Onashami  Island. 

The  sea  surface  inclosed  by  the  foregoing  lines. 

No.  IX.    Hayase  channel  in  Hiroshima  Hay: 
1.  The  line  drawn  due  south  from  the  southwestern  extremity  of  Higashinomi 

Island. 

2.  The  line  drawn  east  and  west  passing  the  point   1  nautical  mile  S  chains  dm 
north  from  the  southeastern  extremity  of  Higashinomi  Island. 

The  sea  surface  inclosed  by  the  above  two  line-. 

In  one  or  two  cases,  tit  Least,  it    is  known   that  booms  were   rigged 
across  the  entrance  to  harbors  in  addition  to  the  mines. 
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OFFICIAL    RECORD    OF    THE    NAVAL    MANEUVERS. 

The  only  known  official  record  of  the  maneuvers  obtainable  i.s  the 

following  brief  account  published  by  the  Japanese  Navy  Department: 

Notes  upon  the  Course  op  the  Naval  Maneuvers. 

[Furnished  by  Japanese  Navy  Department.  May  8,  1900.] 

FIRST    PERIOD. 

The  operations  of  the  first  part  of  the  grand  maneuvers  consisted  in  the  mobiliza- 
tion of  the  naval  ports,  and  of  the  ships  of  war.  These  operations  were  commenced 

on  the  27th  March;  in  the  early  hoars  of  the  morning  of  that  day  the  order  to  put  in 

execution  the  plan  of  mobilization  was  simultaneously  transmitted  to  the  commander 

in  chief  at  the  ports. 

The  ports  of  Yokosuka  and  Sasebo  completed  the  armaments  of  their  ships  on  the 

1st  of  April.  The  vessels  thus  equipped  for  war  were  concentrated  in  the  port  of 

Kure  on  the  2d  of  April,  and  on  the  7th  the  ships  comprising  the  offensive  squadron 

proceeded  to  Kagoshima,  where,  from  the  8th  April,  they  were  engaged  in  prelimi- 
nary exercises. 

second  perio*. 

The  actual  operations  of  the  second  period  were  begun  on  the  16th  of  April.  The 
following  morning  at  daybreak  the  offensive  squadron  entered  the  Inland  Sea  by  the 

Straits  of  Shimonoseki  and  encountered  in  the  neighborhood  of  the  Bay  of  Hiroshima 

some  of  the  enemy's  cruisers  acting  as  scouts. 
This  day  the  offensive  squadron  passed  the  night  cruising  outside  the  Bay  of  Hiro- 

shima, watching  the  enemy's  movements.  But  the  following  day  the  defensive 
squadron,  profiting  by  a  dense  fog  and  occasional  showers  of  rain,  succeeded  in  elud- 

ing the  vigilance  of  the  enemy  and  executed  a  sortie  toward  the  south,  passing 

through  the  Bungo  Channel.  After  these  operations  the  maneuvers  were  tempo- 
rarily suspended. 

On  the  23d  of  April  the  two  squadrons  left,  one  for  the  eastern  part  of  the  Inland 

Sea,  and  the  offensive  squadron  for  the  Tosa  Sea.  Two  days  later  (on  the  25th)  the 

operations  were  resumed. 

An  encounter  between  the  two  squadrons  took  place  od  the  28th  in  the  Kii  Chan- 
Bel,  from  which  the  defensive  squadron  retired  toward  the  Inland  Sea  and  made 

attacks  upon  the  invaders  by  means  of  torpedo  boats. 

At  the  close  of  these  operations  the  grand  maneuvers  were  suspended. 

THE    DIRECTOR   OF   THE    MANEUVERS. 

Tin-  scheme  of  mobilization,  plan  of  operations,  and  all  decisions  as 
to  defeat  or  victory  were  entirely  in  the  hands  of  Admiral  Viscount 

Ito,  the  hero  of  the  victory  at  the  Yalu.  Admiral  [to,  as  chief  of  the 

naval  commanding  stall,  is  the  direct  naval  advisor  of  the  Emperor, 

which,  with  his  actual  rank  (full  admiral),  makes  him  somewhat  over- 

shadow the  Minister  of  Marine,  who  is  only  a  vice-admiral  (Vice- 
Admiral  Vamainoto).     In  all  events  Admiral  Ito  had  supreme  command. 

The  approximate  date  of  the  operations  was  announced  in  the  news- 

papers some  month-  beforehand,  so  that  the  mobilization  was  robbed 
of  much  of  the  value  it  would  otherwise  have  had.  The  actual  orders 

for  the  mobilization  were  issued  from  the  navy  department  at  Tokyo 
at  1  a.  m.  March  ̂ 7.  L900.  The  same  dav  Admiral  It"  and  hi-  stall 
left  Tok  \  o  for  Yokosuka. 
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The  following'  whs  the  plan  of  mobilization,  and  the  operations  were 
performed  in  the  order  given:  (1)  The  calling  out  of  the  naval  reserves 

and  the  coaling  of  the  ships  in  the  reserve.  (2)  The  summoning  of  extra 
hands  to  work  in  the  dockyards.  (3)  The  completion  of  all  ships  with 

coal,  provisions,  ammunition,  stores,  etc.,  as  if  for  actual  war.  (4) 

Organization  of  signal  and  lookout  stations  round  the  coast,  for  war. 

(5)  Protection  of  harbors  and  approaches  by  booms,  submarine  mines, 

etc.     (6)  Removing  all  portable  fittings  of  wood  from  ships. 

STATION    OF    SHIPS   PRIOR   TO    THE    MANEUVERS. 

As  nearly  as  possible  the  following  table  gives  the  position  of  all 

Japanese  ships  just  prior  to  the  maneuvers: 

Standing  squadron  in  commission  in  Japanese  waters: 

Yashima,  first-class  battleship. 

Chinyen,  second-class  battleship. 

Akitsushima,  second-class  protected  cruiser. 

Chitose,  second-class  protected  cruiser. 

Takasago,  second-class  protected  cruiser. 

Akashi,  third-class  protected  cruiser. 

Idzumi,  third-class  protected  cruiser. 
Standing  squadron  in  commission  in  Chinese  or  Korean  waters: 

Suma,  third-class  protected  cruiser. 

Akagi,  third-class  cruiser  (unprotected). 
Tsukushi,  third-class  cruiser  (unprotected). 
Atago,  gunboat. 
Banjo,  gunboat. 
Chokai,  gunboat. 

Oshima,  gunboat. 

Yokosuka  squadron,  full  crew  on  board,  ready  for  sea  at  twenty-four  hours'  notice 
(except  Musashi) : 

Asama,  first-class  armored  cruiser. 

llashidate,  second-class  protected  cruiser. 
Tatsuta,  torpedo  vessel. 

*  Musashi,  third-class  unprotected  cruiser  (undergoing  repairs). 

Kure  squadron,  full  crews  on  board,  ready  for  sea  at  twenty-four  hours'  notice: 
Tokiwa,  first-class  armored  cruiser. 

Yoshino,  second-class  protected  cruiser. 
Chiyoda,  small  armored  cruiser. 

Sasebo  squadron,  full  crews  on  board,  ready  for  sea  at  twenty-four  hours"  notice: 
Fuji,  first-class  battleship. 

Kasagi,  second-class  protected  cruiser. 
Takachiho,  second-class  protected  cruiser. 

Miyako,  third-class  unprotected  cruiser. 
Vessels  in  reserve  and  repairing  at  Yokosuka: 

*Takao,  third-class  unprotected  cruiser  (in  dry  dock). 
*Heiyen,  coast  defense  armored  ship  (extensive  repairs). 
*Seiyen,  third-class  protected  cruiser  (extensive  repairs). 
Amagi,  wooden  gun  vessel. 
Ohinto,  gunboat. 
Yaeyama,  third-class  unprotected  cruiser. 
Toyohashi,  torpedo  depot  and  store  ship. 

■•Ships  marked  thus  (*)  were  not  commissioned  for  the  maneuvt 
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Vessels  in  reserve  and  repairing  at  Knre: 

Fuso,  coast-defense  armored  ship. 

*Naniwa|,  second-class  protected  cruiser  (extensive  repairs). 
Itsukishiina,  second-class  protected  cruiser  (in  use  as  a  training  ship). 
*Tenriu,  third-class  unprotected  cruiser  (extensive  repairs). 
Yamato,  third-class  unprotected  cruiser. 
Maya,  gun  vessel. 
Chinchu,  gunboat. 

Chinpen,  gunboat. 
Vessels  in  reserve  and  repairing  at  Sasebo: 

Matsushima,  second-class  protected  cruiser. 

*Katsuragi,  third-class  unprotected  cruiser  (extensive  repairs). 
*Kaimon,  third-class  unprotected  cruiser  (extensive  repairs). 
Chinsai,  gunboat. 

Chinnau,  gunboat. 
Sazanami,  destroyer. 

At  Takashiki  (Tsushima  Island): 

Shiranui,  destroyer. 
Yugiri,  destroyer. 

En  route  from  England,  arrived  during  the  maneuvers: 

Shikishima,  first-class  battleship. 
Oboro,  destroyer. 

Of  the  ineffective:  vessels  the  Tsuhuha  was  at  Etajima  as  a  training 

ship,  and  the  Soko  was  at  Naga-Ura. 
The  whereabouts  of  the  torpedo  boats  and  destroyers  is  difficult  to 

locate,  but  they  were  probably  in  commission  at  their  respective  ports. 

SHIPS    SPECIALLY    COMMISSIONED    FOR    THE    MANEUVERS. 

The  following  ships,  so  far  as  can  be  learned,  are  the  only  ones  that 

were  specially  commissioned  for  the  maneuvers.  The  place  of  mobili- 
zation and  the  number  of  officers  and  men  are  given: 

Yokosuka. Knre. Sasebo. 

Bhikishima  (navigating  to  lull  crew  estimated)   
230 

:577 

FtMo   

Matsushima   
355 Itankushima  (training  to  full  cn-w  estimated). .          

l  55 

Yaeyama   215 

Vamato.             230 

Toyohashi     850 

Torpedo  boats  Nog.  33, 34, 35,  and  36   

92 

59 

Chinpen    
Chinehu   

A  magi   1.7.1 

59 

CI i  in  to     

Chinhoku   

Chin  nan   
Chinsai    69 

Maya   

105 

Torpedo  boi               -  7,  8,9,  10, 19,20   112 

'i  otal                              842 1 ,  807 

making  a  total  of  2,734  officers  and  men. 

*Shipa  marked  thus  i ''  i  wen-  n<»t  ixjinmissioned  t«>r  the  maneu 
L252    01        26 
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RESERVES. 

Unfortunately  no  figures  are  available  as  to  the  exact  number  of 

reserves  called  out.  The  following  table  gives  the  reserve  list  on  Jan- 
uary 1,  1899,  and  liitiy  be  of  interest: 

Flag 

officers. 

Com- 

manding 

officers. 
Officers. 

31 

Staff 

officers. 

Petty 

officers. 
Men. Total. 

First  reserves                   '28 
33 27 

25 

190 

1,821 

1,741 

•'.  130 

Second  reserves                     3 15                 56 

1,870 Total                   31 78                s7 

52 

190 

3, 562 

4.000 

In  Japan  the  countiy  is  divided  into  districts,  and  each  district  fur- 
nishes its  quota  of  reserves.  The  reserves  seem  to  have  been  called 

only  from  certain  districts,  and  even  from  these  districts  the  number 

that  actually  reported  is  not  known.  On  March  26  an  order  was 

issued  calling  the  reserves  from  the  Kioto,  Osaka,  and  Kure  districts, 
and  on  the  27th  from  the  Hakodate  and  Takamatsu  districts.  On  the 

28th  of  March  the  reserves  from  the  Shidzuoka  district  were  called, 

and  on  the  29th  those  from  the  Utsonomiya  district.  On  'April  5,  -142 
reserves  reported  {it  Kure. 

The  reserve  officers  seem  to  have  oeen  employed  only  on  shore  and 

in  connection  with  the  mining  of  harbors,  but  of  their  actual  service 

little  can  be  learned.  One  of  the  local  paper-  stated  that  the  reserve 
officers  began  duty  on  April  6. 

ADDITIONAL    MEN    IN    THE    DOCKYARDS. 

Tin1  dockyard  forces  were  all  increased,  so  that  the  arsenals  were 
put  on  a  war  footing  and  were  able  to  work  to  their  full  capacity. 
At  Kure  the  number  of  workmen  was  said  to  be  8,000.  At  Yokosuka 

on  March  23  the  vice-admiral  commanding  advertised  for  -±00  addi- 
tional workmen  for  the  new  naval  port  of  Maidzuru.  but  there  is  some 

doubt  about  these  men  having  been  obtained,  and  certainly  they  were 
not  sent  to  Maidzuru. 

JUDGES   AND   UMPIRES. 

As  before  stated.  Admiral  Viscount  Itowas  the  supreme  judge.  1  [is 

stall  was  very  large,  including  about  50  officers,  and  every  ship  of 

both  the  attacking  and  the  defending  squadrons  had  an  umpire  on 

board.  The  principal  assistant  of  Admiral  Ito  was  Y ice-Admiral 
Shibayama,  the  head  of  the  Japanese  Naval  Academy,  who  was  detailed 

to  watch  the  progress  of  the  operations  from  the  southern  naval  base 
of  Sasebo. 
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The  following  officers. of  different  grades  held  positions  as  umpires, 

judges,  or  inspectors,  though  this  list  does  not  necessarily  include  all 

officers  serving  in  that  capacit}^:  Four  rear-admirals,  IT  captains,  20 
commanders,  11  chief  engineers. 

It  is  said  that  junior  engineers  were  detailed  for  all  engine  rooms  to 

watch  the  progress  of  affairs  there. 

Twenty-three  officers  of  the  general  staff  of  the  Japanese  army  were 
present  on  duty  during  the  maneuvers.  Some  were  on  board  ships 
and  others  Avatched  the  operations  from  the  coast  fortresses.  Lieut. 

Gen.  Baron  Y.  Oku,  commander  in  chief  of  the  military  defenses  of 

Tokyo,  arrived  in  Kure  on  April  5  and  witnessed  the  maneuvers  from 
one  of  the  ships. 

Note. — The  coast  fortresses  are  in  the  hands  of  the  army,  but  the  navy  is  entirely 
responsible  for  the  floating  defenses  and  submarine  mining  everywhere  in  Japan. 

THE    COMMANDERS    OF   THE    SQUADRONS. 

Admiral  Viscount  Ito  was  the  supreme  director  of  the  maneuvers. 

Vice-Admiral  Sameshima,  the  commander  in  chief  of  the  standing 
squadron,  held  the  maneuver  appointment  of  commander  in  chief  of 

the  attacking  squadron,  with  the  Fuji  as  his  flagship. 

Rear- Admiral  Tsunoda,  second  in  command  of  the  standing  squad- 
ron, held  the  maneuver  appointment  of  second  in  command  of  the 

attacking  squadron,  with  the  Matsushima  as  his  flagship. 

Rear  Admiral  Hidaka  commanded  a  division  of  fast  cruisers  belong- 
ing to  the  attacking  squadron  at  the  maneuvers,  with  the  Asama  as 

his  flagship. 

Note. — At  the  review  at  Kobe  Rear- Admiral  Hidaka  shifted  his  flag  to  the  Kasagi, 
as  the  Asama  was  used  by  the  Emperor. 

Vice-Admiral  Inoue,  commander  in  chief  at  Kure,  held  the  maneuver 
appointment  of  commander  in  chief  of  the  defending  squadron,  and 
hoisted  his  flag  on  board  the  Yashima. 

Rear  Admiral  Kataoka,  second  in  command  at  Kure,  and  command- 

ing the  Kure  squadron,  held  the  maneuver  appointment  of  second  in 

command  of  the  defending  squadron,  with  the   Tokiwa  as  his  flagship. 
Practically  all  the  flag  officers  in  the  navy  were  connected  in  one 

way  or  another  with  the  maneuvers. 

COMPOSITION    or   THE   SQUADRONS. 

The  active   operations  of   the  maneuvers  were  divided    into  two  dis 

tinet  phases,  for  each  of  which  the  gquadrons  were  rearranged.     The 
first  phase  began  on  April  10  and  ended  with  (he  escape  of  (he  block 

aded  licet  from  Kure  on  April  in.     (See  official  report.) 



404 

During  these  operations  the  squadrons  were  as  follow-: 

Blockading  squadron. Blockaded  squadron. 
At  Kure  for  coast  defense  (uot 

actively  employed). 

Fuji,  battleship.1 Yashima,  battleship.1 Fuso.  coast  def' 
Chin  Yen,  battleship. Tokiwa,  armored  cruiser.1 Chitose,  protected  cruiser. 

Asama,  armored  cruiser.8 Takasago,  protected  cruiser. Miyako,  unprotected  cruiser. 
Chiyoda,  armored  cruiser. Yoshino,  protected  cruiser. Chinchu.  gunboat. 

Akitsushima,  protected  cruiser. Akashi,  protected  cruiser. Chinpien,  gunboat. 
Hashidate,  protected  cruiser. Yamato.  unprotected  cruiser. 

Itsukushima,  protected  cruiser. Tatsuta.  unprotected  cruiser. 

Matsushima,  protected  cruiser.' Ikadsuchi,  destroyer. 

Takachiho,  protected  cruiser. Inadzuma.  destroyer. 

Kasagi,  protected  cruiser. Yugiri,  destroyer. 

Idzumi, protected  cruiser. Shiranui,  destroyer. 

Toy ohashi,  depot  ship. Kagero,  destroyer. 
Yaeyama,  unprotected  cruiser. is  torpedo  boats. 
Murakumo,  destroyer. 

Shinonome,  destroyer. 

Aketx  >n<  >.  destroyer. 

2  torpedo  boats. 

1  Flagship  of  commander  in  chief. a  Flagship  of  second  in  command. 

From  the  above  it  is  seen  that  the  blockading  or  offensive  fleet  was 

greatly  superior  in  heavy  ships  to  the  blockaded  fleet,  but  greatly 
inferior  in  torpedo  craft.     This  same  disparity  is  noted  later  on. 

The  operations  during  the  second  phase  of  the  maneuvers  were  to  a 
large  extent  prearranged,  and  seem  to  have  been  largely  a  naval  show 

for  the  Emperor. 

Admiral  Ito  and  his  personal  staff  remained  at  Yokosuka  until  April 

3,  when  he  embarked  on  board  the  Toyohashi  and  proceeded  to  Kure. 

By  this  time  almost  all  the  entire  mobilized  fleet  had  gathered  here,  and 

the  newly  commissioned  ships  were  inspected.  On  the  5th  and  6th  the 

different  ships  exercised  at  target  practice  and  on  the  7th  the  squadron 

separated,  the  defending  squadron  putting  to  sea  for  a  week's  prelimi- 
nary evolutions  and  returning  to  Kure  on  the  14th.  The  attacking 

squadron  left  Kure  on  the  8th  and  arrived  at  Kagoshima  on  the  loth. 
During  the  stay  of  the  attacking  fleet  at  Kagoshima,  a  merchant 

steamer,  the  Miyajima  Maru,  of  about  L,200  tons,  collided  with  the 

Kasagion  March  13.  The  Miyajima  Maru  was  entering  the  harbor, 
and  the  cause  of  the  accident  was  stated  to  be  both  the  thick  weather 

and  the  crowded  condition  of  the  harbor.  No  damage  was  done  t<>  the 

Kasagi,  but  the  Miyajima  Maru  had  to  be  beached  to  keep  her  from 
foundering. 

PRELIMINARY    EXERCISES. 

The  preliminary  exercises  referred  to  in  the  official  account  >eem  to 

have  been  simple  tactical  evolution-,  while  special  attention  was  paid 
to  the  drilling  of  scouts.     The   torpedo   boats  and   destroyers  were 
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drilled  as  distinct  flotillas,  and  seem  to  have  acquitted  themselves  well. 

Japanese  officers  expressed  the  opinion  that  destroyers  of  over  300 
tons  were  most  efficient  vessels.  Some  minor  breakdowns  occurred, 

but  nothing  of  importance  or  that  was  not  to  be  expected. 

Before  taking  up  the  maneuvers  proper  it  is  necessary  to  refer  to 
the  SMkishima.  This  vessel,  built  in  England,  reached  Kure  the  day 

after  the  declaration  of  war.  with  a  reduced  or  "  navigating  crew"  on 
board.  This  crew  was  increased  to  her  full  complement  at  Kure  on 

the  18th  and  the  vessel  joined  the  mobilized  fleet  on  the  19th,  too  late, 

however,  to  take  part  in  the  first  phase  of  the  operations  and  in  the 

sortie,  so  that  it  seems' only  fair  to  eliminate  her  from  any  calculations 
of  the  strength  of  the  fleets  during  the  first  phase. 

The  Fvso,  newly  repaired  and  commissioned,  was  used  during  the 

first  phase  for  harbor  defense  only  and  did  not  take  part  in  the  sortie. 

Hence,  assuming  the  Chiyoda  for  maneuver  purposes  to  be  equal  to 

the  armored  cruisers,  we  haAre  the  following  state  of  affairs.  The 
attacking  fleet  was  noticeably  stronger  than  its  adversary  as  regards 

heavier  ships,  but  inferior  in  torpedo  Craft.  It  seems  fair  to  suppose 

that  this  condition  of  affairs  was  arranged  to  represent  a  foreign  power, 

possibly  Russia,  attacking  Japan,  and  having  for  its  immediate  objective 
the  central  naval  port  of  Kure.  In  that  case  the  attacking  squadron 

would  be  sure  to  be  weak  in  torpedo  craft,  as  compared  with  the  num- 
ber of  those  craft  in  the  Inland  Sea,  while  it  is  not  at  all  improbable 

that  it  would  be  stronger  in  heav\T  ships.  Were  the  objective  of  such 
a  squadron,  operating  from  northern  China,  the  port  of  Kure,  at  least 

a  day  could  be  saved  by  entering  the  Inland  Sea  through  the  Straits 

of  Shimonoseki.  This  saving  of  time  would  Ik?  of  the  utmost  impor- 

tance, but  the  extreme1  risk  of  this  undertaking,  in  view  of  the  narrow 
and  tortuous  channel  and  the  formidable  character  of  the  fortifications 

at  Shimonoseki.  forbids  the  shorter  route.  In  actual  war  a  squadron 

operating  against  Kure  would  he  forced  to  take  the  safer,  hut  more 
circuitous,  route  around  the  southern  end  of  Kinshin  and  through  the 

Bungo  Channel  to  gain  the  Inland  Sea.  This  route  was  adopted  by 

Admiral  Saineshima  with  the  attacking  fleet,  despite  the  temptation  to 

rush  the  Shimonoseki  Straits,  and  thus  gain  a  clear  day's  steaming, 
Mid  it  seems  to  he  correct  strategy  and  accurately  indicates  the  course 

likely  to  he  adopted  by  a  squadron  operating  from  a  base  in  northern 
China. 

ETBST    PHASE   of  THE    MANEUVERS. 

When,    on    the    L6th   of    April,   "war*"    was    declared,    the   attacking 
squadron  (1  armored,  9  unarmored,  and  :>  torpedo  craft)  was  anchored 

at  Kagoshima,  and  the  defending  squadron  (2  armored  and  5  unar- 
mored veswels,  with  23  torpedo  craft)  was  at  Kure 
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The  attacking  squadron  immediately  put  to  sea,  heading  north  along 
the  eastern  coast  of  Kin  shin.  In  the  defending  squadron.  Admiral 

1  none  detached  foui*  cruisers  (Takasago,  Akasahi,  Tatmta,  and  Yamato) 
early  on  the  16th  to  act  as  lookout  vessels.  Of  these  one  was  fitted 

for  wireless  telegraphy  and  was  thus  presumably  able  to  keep  in  com- 
munication with  the  commander  in  chief.  Eight  torpedo  craft  left 

Kure  the  same  day  and  were  presumably  also  employed  as  scouts  or 

lookouts.  The  scouts  of  the  opposing  fleets  met  early  on  the  17th 

among  the  outlying  islands  in  the  Bay  of  Hiroshima,  and  a  destroyer 

and  cruiser  action  was  fought,  but  nothing  can  be  learned  of  the 
details. 

The  weather  on  the  17th  was  unsettled,  with  occasional  rain,  and  the 

passage  of  the  blockading  squadron  across  the  Inland  Sea  must  have 

been,  under  the  circumstances,  very  risky.  As  the  fleet  approached 

the  archipelago  the  opportunities  for  a  torpedo  attack  by  the  defend- 
ing fleet  were  splendid,  and  the  attacking  fleet  could  scarcely  have 

repelled  a  combined  attack  without  suffering  heavy  loss.  But  before 

night  Admiral  Sameshima  seems  to  have  had  time  to  place  his  ships  as 

desired,  and  the  blockade  was,  in  fact,  established.  The  night  was 

overcast  and  squally,  and  must  have  been  an  uncomfortable  one  for 

the  blockaders.  especially  if  they  kept  close  to  Kure.  In  view  of  the 

great  danger  from  torpedo-boat  attack,  though,  it  is  probable  that 
Admiral  Sameshima  retired  to  the  southward  into  more  open  waters 

for  the  night.  At  least  one  encounter  took  place  between  cruisers 

and  destroyers  the  night  of  the  17th.  However,  so  far  as  can  be 

learned,  no  vessels  were  reported  as  having  been  torpedoed. 

The  following  day  the  defending  fleet,  according  to  the  official  report, 

"profiting  by  a  dense  fog  and  occasional  showers  of  rain,  succeeded 
in  eluding  the  vigilance  of  the  enemy  and  executed  a  sortie  toward 

the  south,  passing  through  the  Bungo  Channel."  From  the  extremely 
vague  accounts  it  would  appear  that  the  blockading  fleet  was  not  long 

in  discovering  that  the  opposing  fleet  had  escaped  and  immediately 

gave  chase  and  succeeded  in  bringing  the  blockaded  fleet  to  action. 
Of  this  action,  however,  nothing  can  be  learned. 

SUSPENSION    OF    HOSTILITIES. 

On  the  19th  hostilities  were  suspended  and  the  fleets  returned  to 

Kure.  Vice- Admiral  Inoue  relinquished  command  of  the  blockaded 

squadron  and  returned  to  his  official  residence  at  Kure.  Kear-Admiral 
Kataoka  shifted  his  Hag  from  the  Tohvma  to  the  Yashima,  and  assumed 
command  of  a  reconstructed  and  much  smaller  defending  squadron, 

consisting  mainly  of  high-speed  cruisers  and  torpedo  craft.  An  impe- 
rial squadron  was  also  formed  to  accompany  the  Emperor.  The 

remainder  of  the  ships,  under  Vice-Admiral  Sameshima.  were  reorgan- 
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ized  as  attacking  squadron,  whose  role  was   to  threaten   the  eastern 
entrance  to  the  Inland  Sea.     The  rearranged  fleets  were  as  follows: 

Attacking  fleet. Defending  fleet. Imperial  squadron. 

Shikishima,  battleship. Yashima,  battleship. Asama  (His  Majesty  on  board  i. 

Fuji,  battleship. Tokiwa,  armored  cruiser. Miyako,  flagof  Admiral  [to. 
Chinven,  battleship. Takasago,  protected  cruiser. Akashi. 

Fuso,  coast-defense  ship. Yoshino,  protected  cruiser. Yaeyama. 
Chiyoda,  armored  cruiser. Kasagi,  protected  cruiser. Kagero. 
Akitsushima,  protected  cruiser. Chitose,  protected  cruiser. 
Hashidate,  protected  cruiser. Toyohashi,  torpedo  depot  ship. 

Matsushima,  protected  cruiser. 5  destroyers. 

Takachiho,  protected  cruiser. 19  torpedo  boats. 

[dzumi, protected  cruiser. 
Yauiato,  unprotected  cruiser. 

Tatsuta,  gunboat. 

'■',  destroyers. 
i 

The  ships  remained  together  at  Kure  from  the  20th  until  the  23d. 

On  the  morning  of  the  23d  the  imperial  squadron  left  for  Kobe,  arriv- 
ing the  same  evening.  On  the  24th  the  defending  squadron  left  Kure 

and  stood  to  the  eastward.  This  squadron  was  sighted  off  Kishinada 
Shasu,  in  Osaka  Bay,  on  the  25th  exercising  at  tactics,  and  here  it 
anchored  on  the  evening  of  the  26th.  The  attacking  squadron  left 
Kure  on  the  25th,  passed  out  of  the  Inland  Sea  by  the  Bungo  Channel, 
rounded  the  southern  end  of  Shikoku  Island,  and  was  next  heard  of 

in  the  Kii  Channel  on  the  morning  of  the  28th. 

THE    SECOND    PHASE    OF    THE    MANEUVERS. 

His  Majesty  the  Emperor  embarked  on  board  the  Asama  at  Meiki 

at  8.15  a.  m.  on  the  2Sth  and  proceeded  to  the  Kii  Straits,  accom- 
panied by  the  four  escorts  already  named.  Quite  a  large  staff  of 

officers  were  with  him,  and  these  included  the  minister  of  marine, 
minister  of  war,  minister  of  the  home  department,  Field  Marshal 
Marquis  Oyama,  and  many  others.  Admiral  Ito,  flying  his  flag  on 

(he  Miyako,  also  accompanied  him. 
The  defending  squadron  joined  the  imperial  squadron  in  Asaka 

Bay.  At  noon  the  two  squadrons  in  company  were  seen  standing 
southwest  outside  the  Straits  of  [dzumi,  along  the  coast  of  Awaji. 

In  the  meanwhile  the  attacking  squadron  had  reached  Wakanoura 
Bay,  about  1"  miles  east  of  the  [dzumi  Narrows.  Here  a  sham  battle 
took  place,  which  was  witnessed  by  the  Emperor.  This  battle  included 
a  daylight  torpedo  attack,  and  wits  more  of  a  spectacular  display  than 
a  solution  of  any  tactical  problem. 

The  defending  squadron  retired  from  this  attack  through  the  [dzumi 

Straits  and  along  the  northwest  coast  of  Awaji.    The  Emperor's  squad 
ron  anchored  in  Kuroye  Bay  at  l  p.  m.  and  shortly  afterwards  the 
attacking  squadron  anchored  in  the  same  baj . 
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That  evening  at  8.15  a  torpedo  attack  was  made  by  the  defending 

flotilla  upon  the  attacking  fleet.  Search-lights  were  used  and  much 

powder  was  burnt,  the  attack  lasting*  about  one  hour.  All  firing  had 
ceased  by  9. 3o. 

The  next  morning  His  Majesty  the  Emperor  held  an  audience  on 

board  the  Asama,  at  which  all  flag  officers  and  captains  were  present  and 

were  complimented  by  the  Emperor  on  the  success  of  the  maneuvers. 

The  Asama  returned  to  Meiki  the  same  afternoon,  where  His  Majesty 
disembarked  and  the  ships  of  the  several  fleets  proceeded  to  Kobe  to 

take  up  their  appointed  positions  for  the  grand  naval  review  to  ho  held 

on  the  following  day. 

Table  I. — List  of  all  sea-going  ships  commissioned  ami  in  Japanese  waters  during  the 
maneuvers. 

Name. Class. 

Shikishma1      First-class  battleship         14 
Fuji 

Yashima 

Chinyen. 
Asama... 

Tokiwa. . 

Chiyoda    
Fuso  *   
Chitose   

Kasagi   do 

Takasago   do 
Akitsushima   <!<> 
Yoshino   do 

Hashidate   do 

Matsushima1   do 

.do 

.do 

Second-class  battleship. 
Armored  cruiser   

  do   

Second-class  cruiser. 
Coast  defense   

Second-class    protect  ed 
cruiser. 

Itsukushima  '   do   
Takachiho   do   

Akashi      Third-class 
cruiser. 

Idsumi   do   

protect  e(i 

Miyako      Third-class    unprotected cruiser. 

Yaeyama  '      do   
Yamato >   do   

Toyohashi1      Depot  ship   
Tatsuta      Torpedo  vessel   

Shinonome     Destroyer   »   
Murakumo   do   

Yuguri   do   

Shiranui   '   do   
Ikadsuchi   do   

Inadzuma   do   

Akebono   do   

Kagero   do   
Sazanami   do   

Tons. 

Com- 

ple- 

ment. 

Date  of 
launch. 

Remarks. 

14,850 141 1896 Joined  maneuvers  Apr.  19. 

12,450 
1896 

Flag  Vice-Admiral  Same- shima. 

12,300 

647 

1896 
Flag  Vice-Admiral  Inoue. 

7.  220 400 

1882 

9,  750 

72G 
1898 

Flag  Rear-Admiral  Hidaka. 

9,750 

2, 450 

726 

322 1890 

Flag  Rear-Admiral  Kata- oka. 

3,717 

I'-
 

1S77 Recently  repaired. 

1,760 

ll).-. 

1898 

1.7M 106 1898 

4,160 

1897 

3,100 31 J 

1892 

1,150 

1 892 

4,210 
356 

1891 

1,210 

4,210 

355 

356 

1891 

1889 
Flag  Rear-Admiral  Tsun- 
oda. 

;;.  650 
352 

1 886 

2.  7(H) 
300 1897 

2,  920 

298 
1883 

1,800 
227 1897 

1,683 
215 1889 

1 ,  478 230 

4,120 850 107 
1894 

276 54 1898 

•J  7.") 

54 1 898 
276 

64 
1898 

276 

54 

1899 

260 

54 

260 

54 

1899 

360 

54 

1899 

275 

54 
1 899 

360 

54 1 899 

At   Yokosnka   during  ma- 

•jo:? 

F 1887 
neuvers. 

Kotaka      Division  torpedo  boat   

1  ships  were  especially  eommiwioned  ior  the  maneuvers. 
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Table  I. — Litf  of  all  sea-going  ships  commissioned  and  in  Japanese  umters  during  the 
maneuvers — Continued. 

Name. (Muss. 

Hayabusa      Torpedo  boat. 
Fukuriu   do   

Nos.  32  to  3d,1  in-     do   
elusive. 

No.  31   do   

(fos.29,30   do   
No.  20.   do   

No.  25   do   

No.  24   do   

No. 21   do   

Nos.  12, 13, 17   do   

Chinchu '      Gunboat   

Chinpen1   do 

Total   

Tons. 
Com- 

ple- 

ment. 
Date  of 
launch. 

152 

30 

1899 
115 

20 

83 23 

189S 

83 ,; 1898 

88 

23 

1898 

66 10 

85 

20 

1S95 
85 

20 

1895 

80 

16 

1892 

54 

16 

1891 

433 

59 

1881 

433 59 1881 

130,275 10, 621 

Remarks. 

Did   not  leave    Hiroshima 
Bav  during  maneuvers. Do. 

1  Ships  were  especially  commissioned  for  the  maneuvers. 

Table  II. —  Vessels  commissioned  during  maneuvers,  but  not  sent  to  sea. 

Name 
• 

( !lass. Tons. 
Comple- ment. 

159 

Date  of 
launch. Remarks. 

Amagi1   Gunboat   
911 

1877 Harbor  service,  Yokosiika. 

Chinto'     do   
433 

59 
1879 Do. 

Chinhoku1      do   
433 

59 
1879 Do. 

Maya1     do   613 
105 

1886 Harbor  service,  Kure. 

Chinnan1     do   
433 

59 
1879 

Harbor  service,  Saeebo. 

Chinsai J     do   
433 

59 
1879 Do. 

No-.. '..201   Torpedo  boat   

54 

16 1890 Local  defense,  Yokosiika. 

Nos.  7, 8, 9, 10, 19'     do   
51 

16 IS',  to 
Local  defense,  Sasebo. 

Total   
3,  634 

612 

'ships  were  especially  commissioned  for  the  maneuvers. 

Table  III. — Ships  on  foreign  stations  and  training  ships. 

Name. 

Kongo   

Hi   'i   

:nba. 
•>   

Bango . . . 

ig  i  ... 

ma  .  . 

Tmikiihhi 

' 

''hiss. 

Armored  coast  defense 

  do   

borvette   

liiilihoat   

  do   
  do   

  do   

Unprotected  cruiser. .. 
Protected  cruiser   

Gunboat . 

do 

Tons. 

2,248 

2,2ls 
1 ,  978 

610 659 
612 

630 

1,870 2, 700 

612 612 

11,279 

Comple-    Date  of nient.      launch. Remarks. 

288 

288 
288 112 

KM 
107 

130 

100 
300 

106 

106 

is77  Training  ship  naval  cadets, 
1878  Do. 

1851  stationary  training  ship, 

l  ->7<;  Torpedo  training  Bhip. 

1*79        Chemulpo,  Korea. 

1888      Standing  squadron,  <  ibina. 

1891         Ptisan,  Korea. 
1882      Standing  squadron,  China. 
|89fi      Standing    squadron     For 

moss 

Standing  squadron,  <  'hina, 

Do 
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Table  IV. — Ships  not  commissioned,  hat  for  which  crewswen  provided. 

Name. Class. Tons. Comple-    Date  of ment.     launch. 
Remarks. 

Naniwa   Second     class   protected 

cruiser. 

Third     class     protected 
cruiser. 

Third   class  unprotected 
cruiser. 

  do   

( 'oast  defense   

3,  727 

2,  320 

1 . 4  SO 

1,550 

2, 007 

1,480 
1,764 

357        1  - 

180       1886 

231       1886 

214        1883 

300        1890 

Under    extensive    repairs 
at  Kure. 

Under   extensive    repaint 

at  Yokosuka. 

Under   extensive    repairs 

at  Sasebo. 

Under   extensive    repairs 

at  Kure. 

Under   extensive    repairs 

at  Yokosuka. 

Do. 

Do. 

Saiyen   

ECatsuragi  i   

Tenrin   

I'ing:- Yen   

Musashi1   

Takao*   

Unprotected  cruiser   
  do   

231 

222 

1885 
1888 

Total   14,388 
1,735 

1  Ships  were  commissioned  before  the  maneuvers  were  over. 

Tons. Personnel. 

Table      I   
130. 275 

3.  034 14.279 

14,888 

35,696 

10, 621 
Table    II   012 

Table  III     
1,962 Table  IV   

• 

1,735 Add  navigating  crews  for  l  battleship, 

which  had  actually  left  for  Japan   

i  armored  cruisers,  and  3  destroyers. 

1  1,300 

198, 272 

10.  298 

1  Approximate. 

THE    JAPANESE    NAVAL    REVIEW,  KOBE.  APRIL    30,   1900. 

This  review  was  held  at  the  conclusion  of  the  naval  maneuvers  and 

was  witnessed  by  His  Majesty  the  Emperor. 

The  position  eaeh  ship  was  to  occupy  in  the  Bay  of  Kobe  had 

previously  been  buoyed,  and  all  ships  were  to  lie  at  single  anchor. 

On  Sunday.  April  i>(.».  at  1:30  p.  m.,  the  first  torpedo  flotilla,  consist- 
ing of  8  destroyers  and  9  torpedo  boats,  escorted  by  the  Toyoha&hi^ 

arrived.  They  entered  the  harbor  at  a  speed  of  about  14  knots,  but 

when  near  the  anchorage  stopped  and  lost  all  order,  eaeh  one  seeking 

its  anchorage  independently.  About  forty  minutes  later  a  second  flo- 

tilla arrived,  and  it  was  fully  3  o'clock  before  they  were  all  anchored. 
At  8:15  p.  m.  the  first  squadron  of  heavy  ships  approached  the  bay 

in  two  columns,  led  by  the  Fkyi  and  Yashima,  and  at  5  a  second 

squadron  came  in.  The  heavy  ships  proceeded  to  find  their  places  in 

the  same  manner  as  the  torpedo  boats,  and  it  was  7  o'clock  before  they 
had  all  finally  anchored.  That  night  the  ships  tried  all  their  electric 
illuminations. 

No  foreign  men-of-war  were  present  except  the  French  cruiser 

D*  EntrecasteaMX  and  the  Russian  cruiser  Admiral  Korniloff,  although 
there  were  a  number  of  them  at  Yokohama. 
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The  Emperor  reviewed  the  fleet  from  the  deck  of  the  Asama,  which 

was  followed  by  the  Akashi,  carrying  all  the  foreign  naval  and  mili- 
tary attaches  and  other  invited  guests. 

According  to  the  official  program  the  Emperor,  on  board  the 
Asama,  left  Maiko  at  8  a.  m.,  and  about  9  entered  Kobe  Harbor.  As 

the  Asama  entered  the  harbor  every  ship  fired  a  salute  of  21  guns. 

The  Asama,  followed  by  the  Akashi,  steamed  through  the  fleet,  as 

shown  by  the  accompanying  sketch,  and  as  the  Emperor  passed  the 

crews  of  all  ships  "manned  the  rail"  and  cheered  him. 
After  the  review  the  Emperor,  with  Admiral  Viscount  Ito,  left  the 

Asama  and  went  on  board  the  new  battleship  SkiMshwia,  where  he 

received  the  officers  of  the  fleet  and  all  invited  guests.  At  this  audi- 
ence all  the  naval  and  military  attaches,  except  the  American  and 

British,  received  decorations.  The  Emperor  returned  to  the  Asama 

at  3  p.  m.  and  at  3:30  left  for  Maiko,  all  ships  again  firing  a  salute  of 

21  guns.  In  the  evening  the  minister  of  marine  gave  a  banquet,  and 

the  next  morning,  May  1,  the  ships  began  to  disperse. 



Section  III. 

FRANCE. 

The  French  maneuvers  last  year  were  held  during  the  latter  part  of 
June  and  the  first  part  of  July,  terminating  in  a  review  at  Cherbourg 
on  July  19.  The  maneuvers  themselves  contained  little  that  was 

instructive  and  were  really  nothing  more  than  a  series  of  sham  battles 
and  attacks  on  fortified  ports,  each  event  being  carefully  planned 

beforehand,  and  few  or  none  of  the  elements  of  actual  war  being  con- 
sidered. The  Northern  and  Mediterranean  fleets  made  a  junction  early 

in  July  and  held  some  combined  maneuvers,  but  the  result  was  mostly 
a  spectacular  show. 

Vice-Admiral  Jervis  was  the  commander  in  chief,  and  during  the 
maneuvers  flew  his  flag  as  a  full  admiral  on  the  Bmivet.  The  French 
regulations  provide  for  the  issuing  of  a  temporary  commission  of 

admiral  to  a  vice-admiral  commanding  a  combined  fleet. 
The  following  is  a  list  of  the  ships  and  flag  officers  participating  in 

the  maneuvers: 

MEDITERRANEAN    SQUADRON. 

First-class  battleships:  Bouvet  (flagship  of  commander-in-chief),  Bn  n- 
ii  us  (flagship  of  Vice- Admiral  Founder,  commanding  Mediterranean 

squadron),  Charles- Martel  (flagship  of  Rear- Admiral  Roustan),  Ch<irle- 
magne,  Gaulois,  Jdureguiberry. 

First-class  armored  cruisers:  Potkuau  (flagship  of  Rear- Admiral 

Mareehal).  ( 1kdmy,  LatoucJie-  Trevitti . 
Second-class  cruisers:   Cassard,  I>n  Cha/yla,  TFAssas. 
Third-class  cruisers:  Lino/*.  Lavoisier,  Galilee, 
Destroyers:   Dunois,  HdUebarde. 

Squadron  torpedo  boats:   Cyclone,  Forban,  Flibustier,  Chevalier. 
Torpedo  depot  cruiser:   Foudre. 

The  reserve  squadron  was  composed  of  the  following  ship-: 

('oast-defense  battleships:  Bovmnes  (flagship  o(  Rear- Admiral  Mal- 
larme),    Val/m/y,  Amiral-Tfyehoitart,  Jemmapes. 

THE    NORTHERN    SQUADRON. 

First-class  battleships:   Mdssena  (flagship  of  Vice-Admiral  Mennni 
commanding).  Carnol,  Amiral-Baudin,  Formidabli  (flagship  of  Rear- 
Admiral  Touchard),  Amiral-Duper 

112 
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Second-class  battleship:  Redoubtable. 

First-class  armored  cruisers:   Dwpuy  de  Lome,  Bruix. 
Third-class  cruiser:   UEstrees. 

Destroyers:  Fleurus,  Cassini,  La  /Lire,  Durandal. 

Squadron  torpedo  boats:  Aquilon,  Mangini. 

The  first-class  torpedo  boats  Nos.  180,  185,  186,  201,  °203,  0O£,  and 
191  of  the  Defense-Mobile  of  Corsica  were  mobilized  under  Capitaine 
de  Fregate  Favereau,  and  took  part  in  the  maneuvers,  accompanying 
the  fleet  to  the  north. 

THE  MEDITERRANEAN  SQUADRON. 

Preliminary  maneuvers  in  the  Mediterranean  began  as  early  as  May. 

On  the  26th  of  that  month  the  squadron  left  Gulf  Juan  and  divided 

into  two  squadrons.  These  squadrons  seem  to  have  been  composed  of 

all  the  battleships  and  coast-defense  vessels  on  one  side  and  the  cruisers 

on  the  other,  with  a  number  of  torpedo  boats  attached  to  each  squad- 

ron. The  squadrons  met  and  maneuvered  at  a  speed  of  10  knots  during- 
the  action,  which  lasted  an  hour  and  a  half.  The  commander  in  chief 

maneuvered  so  as  to  bring  the  cruisers  in  column  between  the  battle- 

ships and  the  coast-defense  vessels.  It  is  not  clear  what  lessons  were 
learned  by  subjecting  the  nine  cruisers,  only  three  of  which  were 

armored,  to  the  fire  of  a  greater  number  of  battleships  for  an  hour  and 

a  half  by  limiting  the  speed  to  10  knots,  thus  depriving  the  cruisers 

of  their  special  quality.  The  torpedo  boats  seem  to  have  accomplished 

nothing.  After  the  engagement  the  vessels  returned  to  Gulf  Juan. 

both  sides  claiming  the  victory. 

The  squadron  left  Gulf  Juan  on  May  31.  The  next  event  of  the 

program  was  an  attack  on  the  port  of  Ajaccio,  Island  of  Corsica. 

Several  ships  were  supposed  to  be  anchored  in  the  bay,  and  the  port 
was  further  defended  by  six  torpedo  boats.  On  the  night  of  the  31st 

a  division  of  cruisers  and  torpedo  boats  was  sent  ahead  to  blockade  the 

harbor.  The  torpedo  boats  were  divided  into  two  groups,  one  at 

either  entrance  to  the  bay.  The  torpedo  gunboat  Dunois  entered  the 

harbor  and  enticed  the  six  torpedo  boats  to  follow  her  out.  They 

attacked  the  cruisers  and  successfully  torpedoed  several  vessels.  1  low- 
ever,  at  daylighl  they  found  themselves  surrounded  by  the  remaining 

cruisers  and  th«?  two  divisions  of  torpedo  boats  and  were  considered 
ptured.     The  battleships  took  no  part  in  the  action. 

From  Ajaccio  the  squadron  went  to  Toulon,  and  left  the  latter  port 

on  the  21st  of  June  for  Oran,  where  they  arrived  on  the  26th.  The 

squadron  of  coast-defense  battleships  attacked  the  Algerian  coast, 
which  was  defended  by  the  torpedo  boats  of  the  Algerian  mobile 

defense.  The  remainder  of  the  ships  were  divided  into  two  squadrons 
and  executed  various  maneuvers  on  the  wa\   from  Toulon  to  Oran. 
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After  coaling  at  Oran  the  squadron  passed  out  the  Strait  of  Gibraltar 

and  on  July  2  rendezvoused  with  the  Northern  Squadron  off  the  coast 

of  Portugal. 
THE    KORTHERN    SQUADRON. 

The  Northern  Squadron  began  preliminary  exercise  early  in  June 

in  the  neighborhood  of  Belle  Isle.  On  the  5th  of  the  month  the 

squadron  was  divided  into  two  squadrons.  A  and  B,  one  of  which,  B 

was  to  prevent  the  other,  A,  from  entering  the  roads  of  Palais,  Belle 

Isle,  a  friendly  port,  where  it  was  to  obtain  supplies.  A  squadron 

was  composed  of  the  battleships  Massena  and  Car  not,  the  cruisers 

Guich&n  and  Dujpuy  de  Ldme,  and  two  destroyers.  The  B  squadron 

was  composed  of  the  battleships  Formidable,  Amiral  Ihiperre^ 

Redoubtable,  the  cruisers  JSruix  and  LPJEsfoees,  the  torpedo  gunboat 

Cassini,  and  a  destroyer.  The  torpedo  boats  were  at  Palais  and  were 

to  attack  the  B  squadron  in  order  to  facilitate  the  entrance  of  the  A 

squadron,  which  had  the  choice  of  two  entrances.  Whether  or  not 

the  A  squadron  was  prevented  from  entering  the  roads  is  not  known. 

The  Northern  Squadron  continued  to  exercise  at  sham  battles  and 

bombarding  forts  until  the  2^th.  when  they  sailed  south  from  Brest, 

and  joined  the  Mediterranean  Squadron  on  July  2. 

THE    COMBINED   OPERATIONS. 

After  the  junction  of  the  two  squadrons  the  fleet  started  north, 

divided  into  four  squadrons.  On  the  way  a  sham  battle  was  fought' 
with  no  practical  results. 

On  July  8  the  fleet  anchored  in  the  Bay  of  Douardenez,  south  of 

Brest.  During  the  night  the  following  program  was  carried  out.  A 

fleet  was  supposed  to  anchor  in  daytime  oil'  a  hostile  coast,  the  torpedo 
boats  of  the  defending  force  knowing  its  position.  The  fleet  estab- 

lished a  line  of  outposts  to  seaward  and  used  its  search-lights  toward 
the  shore.  The  torpedo  boats  of  the  defense  attacked  the  fleet  during 

the  night. 

The  first  and  second  attacks,  at  about  11:50  and  midnight,  were 

repulsed.  In  the  third  attack,  at  about  L  a.  m..  the  battleships  JaurA 

guiberry  and  Charlemagne  were  torpedoed. 

The  next  day  the  fleet  got  under  way  and  anchored  that  evening  in 

the  Roads  of  Brest.  Leaving  Brest  on  the  10th  they  proceeded  to 

Cherbourg  and  attacked  the  forts  that  guard  that  harbor.  After 
much  cannonading  the  ships  entered  the  harbor  and  took  their  placed 

for  the  grand  naval  review  that  was  to  terminate  the  maneuvers. 

THK    REVIEW. 

The  review  was  held  at  Cherbourg  on  July  1(.».  when  the  President 
reviewed  the  combined  fleet  of  43  vessels.     The  accompanying  plan  of * 
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the  harbor  gives  the  position   of  all  the  ships  and  the  route  taken  by 
the  President. 

At  noon  the  President  embarked  on  the  dispatch  boat  Ehm  and, 

followed  by  four  other  vessels  with  invited  guests,  reviewed  the  fleet. 
Then  the  President  went  on  board  the  Bound  and  congratulated 
Admiral  Jervis  and  distributed  numerous  decorations.  Later  the 

President  witnessed  some  trials  of  the  submarine  torpedo  boats  2Ioi:sc 
and  Xarval. 



Section  IV. 

GERMANY. 

The  German  naval  maneuvers  began  at  Wilhelmshaven  on  August 

15,  1900,  and  ended  September  15,  1900.  The  first  part  of  the 

maneuvers  took  plaee  in  the  North  Sea  and  the  latter  part  in  the  east- 

ern and  central  Baltic.  Owing-  to  the  fact  that  the  four  battleships  of 
the  Brandenburg  class  and  several  cruisers  had  been  dispatched  to 

China,  the  effective  strength  of  the  maneuver  fleet  was  greatly  reduced. 

Following  is  the  list  of  ships  that  participated  in  the  maneuvers: 

Battleships:  Kaiser  WUhelm  II.  Kaiser  Friedrich  II L  WurUernberg, 
and  Sachsen.. 

Armored  coast-defense  ships:   Aegir,  Odin*  Hevmdal,  HUdebrana\ 
Siegfried,  and  Frithjof. 

'  Aviso:    Grille. 

Dispatch  boat:  Torpedo  boat  S-J^O. 
Small  cruisers:    Greif,  Jagd,  Blitz,  and  Pfeil. 

Special  ship:   Pelikan. 

Torpedo  division  boats:    D-5,  I>-7.  D-8,  D-9,  and  D-10. 

Torpedo  boats:  s  't'h  \-.{,7,  S-'fr.  S-:,t>,  S-6%,  S-57,  S-67,  S-6& 

S-63,  S-93,  SS9,  8-70,  S-71,  S-73,  S-58,  S-59,  S-61,  S-6°2,  S-05, 
8  94,. 

Harbor  ship:   Friedrich  KarL 

School  ships:   Mars  and  Carola. 

Armored  gunboats:   Shorpion,  X<t/i<r.  Muche,  and  CrocodM. 
For  the  second  part  of  the  operations,  the  ships  were  divided  into 

two  squadrons,  as  follows: 

YELLOW    SQUADRON     -UNDEB    REAR-ADMIRAL    VON    AKM1N. 

Battleships:  Aegir,  II<im<l<il.  Siegfried,  Hildebrand,   Sachsen,  and 
Wurttembt  rg. 

Cruisers:   Greif  and  Carola. 

Transports:   Mars  and  Fried/rich  Karl. 

Torpedo  boats:  One  flotilla  of  torpedo  boats. 

GERMAN    PARTY  UNDER  REAR-ADMIRAL    BUCHSEL. 

Battleships:   Kaiser  Tried/rich  III.  Odin,  and  Frithjof 
Armored  gunboats:   Shorpion,  Natter,  Mucke,  and  Orooodil, 

Cruisers:  Jagd,  Hi  it::,  and  Pelikan. 
410 
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Torpedo  boats:  One  flotilla  of  torpedo  boats. 
The  four  armored  gunboats  and  the  Odin  were  designated  to  assist 

in  the  defense  of  the  fortifications  of  Swinemiinde.  In  the  rough 

weather  experienced  in  the  North  Sea  the  new  torpedo  boats  S-93  and 
S-9Jf.  proved  to  be  much  better  sea  boats  than  the  older  torpedo  boats. 

The  folloAving  account  of  the  maneuvers  is  quoted  from  the  London 
Times: 

The  earlier  portion  of  the  program  consisted  of  inspection,  drill,  etc.  After  a  day 

in  Wilhelmshaven,  the  tactical  exercises  were  begun,  varied  by  attacks  of  the  torpedo 

boats  at  night.  The  latter  seem  to  have  been  frequently  successful,  but  it  must  be 

remembered  that  the  position  of  the  force  to  be  attacked  was  probably  communi- 
cated to  the  attackers  or,  at  any  rate,  very  easily  discoverable.  On  August  23  the 

mouth  of  the  Jade  was  found  to  be  defended  by  a  field  of  mines  at  a  distance  of  7 

miles  from  Wilhelmshaven.  Torpedo  boats  were  detailed  to  remove  them  and  the 

defense  was  undertaken  by  boats  manned  by  naval  artillerists,  with  what  result  is 

not  stated.  The  fleet  then  put  into  Wilhelmshaven  and  coaled.  The  next  event 

was  an  attack  on  Cuxhaven.  On  the  afternoon  of  the  24th  two  torpedo  boats  were 

observed  endeavoring  to  steal  into  the  harbor  under  cover  of  a  chance  steamer — a 

device  somewhat  useless  in  case  of  war — and  repelled,  one  -being  disabled.  At  mid- 
night the  fleet  itself  attacked,  and  cannonaded  the  forts,  which  replied.  The  follow- 

ing day  saw  the  start  for  the  Baltic.  Off  Skagen  the  Kaiser  Friedricli  ///was  told  off 

to  do  duty  as  a  cruiser  and  lead  the  torpedo  boats  to  the  attack  of  the  first  squadron. 
In  semidarkness  the  boats  mistook  the  Kaiser  Wilhehn  //for  their  consort,  and  gave 

the  private  signal;  they  seem  to  have  been  driven  off  and  failed  to  find  the  remainder 

of  the  first  squadron,  Avhich  was  out  of  sight.  The  fleet  advanced  through  the  Belt 

in  scouting  formation;  in  the  evening  the  two  ships  of  the  Kaiser  class  endeavored 

to  pass  the  line  unperceived;  they  separated,  and  in  the  end  only  one  was  detected. 

The  operation  was,  however,  naturally  of  a  rather  unreal  character.  In  time  of  war 

no  commander  would  dream  of  dividing  his  forces  for  such  a  purpose,  especially  at 

night,  in  the  face  of  an  enemy  of  unknown  force.  After  some  further  evolutions, 

varied  by  torpedo-boat  attacks,  the  fleet  put  into  Neufahrwasser  to  coal  and  renew 
boiler  water. 

The  period  from  September  3  to  September  8  was  occupied  with  tactical  exercises 
in  the  eastern  Baltic.  A  move  was  then  made  to  Swinemiinde,  where  the  officers 

took  part  in  the  parade  of  the  army  before  the  Emperor.  September  10  and  1 L  were 

occupied  with  further  tactical  exercises  in  Stettin  Bay,  and  the  three  following  days 

saw  the  concluding  strategical  maneuvers.  The  general  idea  of  Wu^v  was  "Ger- 

many is  at  war  with  a  power  superior  at  sea."  The  special  idea  was  "a  hostile  licet, 
Coming  from  the  east,  intends  to  land  troops  on  the  island  of  Riigen.  Stettin  and 

Swinemiinde  are  besieged.  The  hostile  fleet  has  to  silence  the  sea  defenses  of  Swine- 

miinde. The  German  fleet  has  the  task  of  interrupting  or  preventing  these  opera- 

tions." In  addition  to  the  ships  already  mentioned,  the  training  ships  the  Mars, 
the  Carola,  and  the  FHedrich  Karl,  together  with  four  antiquated  gunboats,  now 

joined  the  fleet,  which    was  divided   into  two  sides,  the  German  and  the  "yellow  ;" 

the  Kaiser  WUhelm  fl,  being  the  umpire's  (Vice-Admiral  Hoffmann's)  ship,  was 
neutral ;  the  four  gunboats  and  the  Odin  were  detached  to  strengthen  the  sea  defenses 
of  Swinemiinde;  the  remainder  so  distributed  that  the  German  fleet  was  weaker 

both  numerically  and  as  a  fighting  force.    The  German  admiral  disposed  his  forces 

on  either  side  of  l.ornholm  to  prevent  the  passage  of  the  "yellow  "  licet.  The  latter 
attempted  t  he  sou  t  hern  side  on  the  morning  of  September  13,  and  though  t  he  (  Jen  nan 

admiral  succeeded  in  concent  rating  his  forces   in   the  -hmi    space  of  two   hours,  the 

enemy  forced  the  passage  with  the  loss  of  two   hips.     The  "yellow"  leader  then  sent 
L252-  01         27 
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his  transports  on,  his  primary  object  being,  of  course,  to  secure  the  landing.  The  bat- 
tleships then  kept  the  pursuing  German  fleet  at  bay  and  in  the  course  of  the  operations 

succeeded  in  disabling  several  cruisers.  On  nearing  the  coast  of  Ri'igen  the  "yellow" 
leader  ordered  an  attack  on  Bassnitz,  to  secure  possession  of  the  railway.  Mean- 

while the  Kaiser  Fried  rich  III  and  the  Frithjof  in  attempting  to  prevent  the  landing 
of  troops  engaged  four  ships  of  the  nominal  value  of  the  Kaiser  class.  The  Frithjof 
was  soon  disabled  and  the  Kaiser  Friedrich  had  to  withdraw  so  far  disabled  that  her 

speed  was  limited  to  5  knots  for  the  next  five  hours  instead  of  the  maximum  of  11 

knots  which  was  laid  down  for  the  battleships.  This  loss  of  speed  passed  unnoticed 

by  the  "yellow"  ships,  however,  who  rejoined  their  own  forces  without  attempting 
to  capture  their  disabled  adversary.  The  troops  were  then  landed  without  opposi- 

tion. It  was  now  so  late  that  a  bombardment  of  Swinemiinde  was  hardly  possible. 

The  "  yellow  "  fleet  therefore  weighed  anchor  after  repairing  damages  and  remained 
all  night  under  steam  in  expectation  of  an  attack  which  did  not  take  place. 

Early  the  following  morning  the  "yellow"  fleet  advanced  to  the  bombardment  in 
line  abreast.  Changing  course  eight  points  to  starboard  before  coming  within  range 
of  the  forts,  they  found  themselves  attacked  from  the  sea  side  by  the  German  fleet; 

the  "yellow"  leader,  however,  trusting  to  his  superior  strength,  continued  his  attack 
on  the  forts,  and  succeeded  in  putting  two  of  the  gunboats  out  of  action.  Thereupon 

the  Odin,  with  even  less  prospect  of  success  than  the  Spaniards  at  Santiago,  made  a 

despairing  effort  to  escape  and  join  the  ( rerman  fleet  outside,  1  >ut  was  naturally  quickly 

put  out  of  action,  as  were  also  the  two  remaining  gunboats.  While  the  "yellow" 
fleet,  farther  to  the  east,  was  engaging  the  forts,  a  second  attempt  at  escape  was  made, 

this  time  by  a  torpedo  boat,  which,  having  secured  a  good  start,  successfully  showed 

its  heels  to  the  pursuer.  The  forts  were  now  left  to  light  the  enemy  alone;  what  the 
result  would  have  been  it  is  difficult  to  say  in  the  absence  of  detailed  information. 

The  aims  of  the  operation  having,  however,  been  attained,  the  signal  for  the  close  of 

the  operations  was  given. 

As  in  the  previous  year,  the  final  operations  involved  a  great  deal  of  "  make- 
believe;"  there  is  thus  a  certain  air  of  unreality  about  them.  The  maximum  speed 
for  battleships  was  exceedingly  low,  and  as  has  been  already  stated  large  cruis 

were  conspicuous  by  their  absence.  The  German  commander  seems  to  have  made 

no  attempt  to  harass  the  enemy  with  his  torpedo  boats,  even  on  the  night  of  Septem- 

ber l.">,  and  nothing  seems  to  have  been  done  by  the  German  cruisers  to  stop  the 
transports  when  they  had  forced  the  passage.  If  the  German  fleet  was  so  strong,  as 

it  must  have  been  by  hypothesis,  as  to  be  able  to  watch  both  sides  of  Bornholm,  it  is 
clear  that  a  few  cruisers  might  well  have  been  kept  back  for  this  purpose.  Again, 

the  "yellow"  fleet,  even  after  losing  two  ships  to  the  German  three  or  four,  can  not 
well  have  been  so  superior  as  to  be  able  to  risk  an  engagement  with  forts  and  fleet 
at  once.  The  unreal  element  in  the  operations  seems  on  the  whole  to  have  been  too 

prominent  for  any  lessons  of  great  value  to  be  drawn  from  them,  at  any  rate  by  th 
who  were  not  in  a  position  to  follow  the  strategy  from  inside. 



VII. 

TRANSPORTATION  OF  THE  GERMAN  EXPEDITIONARY  FORCE 
TO  CHINA. 

[Translated  in  the  Office  of  Naval  Intelligenee  from  the  MUitar-WochenblatL] 

By  imperial  cabinet  order  dated  July  9,  1900,  His  Majesty  the 

Emperor  ordered  the  organization  of  an  expeditionary  force  to  be 

formed  of  volunteers  of  the  arm}r  and  to  consist  of  8  battalions  of 

infantry,  3  squadrons  of  cavalr}7,  4  batteries  of  field  artillery,  and  the 
necessary  special  arms,  ammunition  columns,  and  trains. 

On  July  17  and  18  the  staff's  and  commanding  officers  of  troops  were 
able  to  report  to  the  commander  in  chief  of  the  expeditionary  force 

that  the  organization  had  been  completed;  and  the  departure  of  the 

expeditionary  force,  embarked  in  ten  steamers,  took  place  between 
July  ̂ 7  and  August  1.  The  force  was  composed  as  follows:  500 

officers  and  superior  officials,  10,894  petty  officers  and  men,  558  guns 

and  vehicles,  594,335  cubic  feet  of  effects  and  military  stores. 

In  the  same  manner  a  reenforcement  ordered  by  imperial  cabinet 

order  of  August  12,  1900,  consisting  of  269  officers  and  superior  offi- 
cials, 7.430  petty  officers  and  men,  303  guns  and  vehicles,  495,520  cubic 

feet  of  effects  and  militarv  stores,  left  between  August  31  and  Sep- 
tember 7,  embarked  in  eight  steamers. 

The  transportation  of  such  large  numbers  of  troops  across  the 

ocean  was  an  entirely  new  experience  for  Germany.  There  were  no 

preparations  nor  precedents;  everything  had  to  be  improvised.  It 

had  been  the  intention,  it  is  true,  during  the  imperial  maneuvers  in 

1900  to  forward  a  mixed  brigade  of  4  battalions,  1  squadron,  and 

1  battery  from  Danzig  to  Swinemi'inde,  and  to  this  end  a  draft  of 
"Sea  Transport  Regulations"  was  being  prepared.  The  sudden  out- 

break of  the  troubles  in  China  and  the  wholly  unforeseen  necessity  of 

Bending  at  once  a  large  military  force,  to  that  country  put  an  end  to  all 

theoretic  deliberations  and  rendered  prompt  action  imperative. 

Both  the  army  and  the  navy  had  a  share  in  conducting  the  transpor- 

tation.     No  orders  were  issued  accurately  defining  the    jurisdiction  of 

either,  since  it  is  impossible  t<>  separate  military  Interests  Prom  tech- 
nical naval  interests. 
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The  most  important  factor  that  makes  it  possible  to  transport  large 
bodies  of  troops  promptly  and  comfortably  across  the  sea  is  an  efficient 
merchant  marine,  and  in  this  respect  Germany  was  in  the  fortunate 

position  of  having  at  her  disposal  the  two  largest  steamship  companies 

in  the  world,  the  Nord  Deutscher  Lloyd  and  the  Hamburg-American 
Company. 

In  conferences  between  the  representatives  of  the  army,  the  navy, 

and  these  two  companies,  the  principles  which  were  to  govern  the  whole 

transport  Were  laid  down,  and  the  measures  hereinafter  set  forth, 

based  on  an  inspection  of  the  respective  localities,  were  agreed  upon. 

Transport  steamers  were  furnished  in  accordance  with  the  provisions 

of  special  contracts,  which,  takinginto  consideration  all  possible  contin- 

gencies, regulated  the  obligations  to  be  assumed  by  the  steamship  com- 
panies and  the  compensations  to  be  paid  therefor  by  the  Government. 

The  following  requirements  were  made  as  to  the  equipment  of  the 

transports: 

1.  In  the  way  of  quarters  the  companies  had  to  provide: 

(a)  For  each  officer  from  the  rank  of  held  officer  up,  and  for  each 

official  of  corresponding  rank,  for  his  exclusive  use,  a  well-appointed 
stateroom,  furnished  with  a  large  bureau  that  could  be  locked  and  some 

contrivance  suitable  to  be  used  as  a  writing  table. 

(b)  For  each  of  the  other  first-cabin  passengers  likewise  a  well- 
appointed  stateroom,  as  far  as  practicable,  but.  if  necessary,  from  two 
to  four  persons  were  to  share  a  stateroom  furnished  and  equipped 
accordingly. 

(c)  For  second-cabin  passengers  staterooms  for  from  two  to  four 
persons  each  and  a  common  mess  room. 

(<7)  For  steerage  passengers  bunks  in  an  inclosed  space  between 
decks  having  sufficient  light  and  good  ventilation. 

2.  The  staterooms  were  to  contain  stationary  berths  for  all  the  occu- 
pants, and.  as  far  as  practicable,  a  washstand  and  a  cam])  chair  for  each 

passenger.  The  bedding  was  to  consist  of  a  mattress  filled  with  horse- 
hair or  sea  grass,  a  horsehair  bolster,  two  woolen  blankets,  with  linen 

or  cotton  covers,  and  a  sheet  and  pillowcase. 

3.  For  the  safe-keeping  of  valuables,  uniforms,  etc..  each  cabin  pas- 
senger was  to  be  provided,  as  far  as  practicable,  with  locker  space  that 

could  be  kept  under  lock  and  key.  Valuables  and  money  could  he 

handed  for  safe-keeping  to  the  purser  or  the  captain  of  the  ship,  and 
the  companies  were  to  be  responsible  for  any  damage  or  loss  not 
occasioned  by  superior  force. 

4.  All  the  staterooms  and  living  quarters  of  the  cabin  and  Peerage 

passengers  were  to  he  equipped  with  steam  heating  apparatus. 
5.  The  bunks  in  the  steerage  were  to  be  numbered  consecutively, 

beginning  forward.  For  each  two  hunks  two  or  three  clothes  hooks 

were  to  be  provided,  either  secured  to  the  bunks  themselves  or.  near 
them,  to  the  sides  of  the  ship  or  the  bulkheads. 
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6.  All   bunks   not    required   for   the   accommodation   of   the   men 

embarked  were  to  be  removed.  In  the  space  thus  gained  tables  and 

benches  were  to  be  set  up.  In  addition  thereto  the  companies  were  to 
furnish  a  number  of  tables  and  benches  to  be  set  upon  deck.  Each  of 

the  tables  in  the  men's  quarters  was  to  be  marked  with  two  consecutive 
numbers,  and  below  these  with  the  numbers  of  the  men  assigned  to 
the  table,  as  for  instance: 

Moss.  I.  Mess  II. 

Nos.  1  to  12.  Nos.  13  to  24. 

The  electric  Lights  below  the  deck  were  to  be  provided  with  shades, 

so  as  to  prevent  the  bright  light  from  shining  directly  in  the  faces  of 

the  men  lying  in  the  bunks. 

7.  To  prevent  accidents  in  case  of  collision  a  sufficient  number  of 
broad  ladders  leading  from  the  Irving  quarters  to  the  deck  were  to  be 

provided. 

8.  For  each  porthole4  a  port  ventilator  was  to  be  furnished;  and  for 
the  hatches,  wind-sails,  as  follows: 

{a)  In  the  lower  steerage,  for  each  room  of  7,063  cubic  feet  air  space 

or  less,  one  wind-sail;  for  each  room  of  7,063  to  14,126  cubic  feet,  two 

irind-sails;  and  for  rooms  of  over  14,126  cubic  feet,  three  wind-sails. 
(h)  In  the  upper  steerage,  for  each  room  of  10,594  cubic  feet  air 

space  or  less,  one  wind-sail,  and  for  rooms  over  L0,594  cubic  feet,  two 
wind-sails. 

The  cross  section  of  the  wind-sails  was  to  be  at  least  3.$  square 
feet,  the  length  to  be  such  that  when  the  lower  edge  was  about  1  yard 

from  the  floor  of  the  room  in  question  the  upper  end  would  project 
above  the  superstructures  on  deck. 

'.*.  Provisions  were  to  be  made  for  the  erection  of  a  sufficient  number 
of  gun  racks  in  spaces  not  occupied  by  the  men.  The  gun  spaces  were 

to  be  numbered  consecutively,  beginning  forward.  In  order  to  facili- 

tate the  finding  of  any  number,  the  numbers  comprised  in  each  group 

were  to  be  shown  above  the  rack,  as  for  instance:    Nos.  Ill  to  .">T . 

L0.  For  the  officers' baggage  and  men's  bags  clothes  rooms  were  to  be 
provided,  subdivided,  if  practicable,  into  compartments,  allowing  each 
officer  35. tf  cubic  feet  of  space  and  each  man  L0.6  cubic  feet.  These 

rooms  wen;  to  be  easily  accessible  during  the  voyage. 

For  the  storing  of  saddles  and  harness,  special  compartments,  aw 

Bible  during  the  voyage,  were  to  be  provided, 

11.   For  keeping  the  mess  gear  substantial  shelves  with  raised  edj 

i!  to  be  secured  to  the  ship's  sides  aboye  the  mess  tables.     The 
tut      gear  for  the  personal  use  of  the  men,  including  plates,  spoons, 
and  forks,  was  to  be  furnished  by  the  cpmpanii 

\'l.  The  companies  were  i<>  furnish  sufficient  cleaning  utensils  and 
material,  including  soap,  dish  towels,  etc. 
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13.  Each  steamer  was  to  have  one  or  two  compartments  fitted  up  as 
offices  that  could  be  locked. 

1-1.  Each  steamer  was  to  have  hospital  appointments,  including  a 

bath  and  water-closets,  with  accommodation  for  '2?  per  cent  of  the  total 
number  of  men  embarked. 

The  hospitals  were  to  be  so  located  as  to  admit  light  and  air  directly 

and  to  be  equipped  with  good  heating  apparatus.  As  far  as  practicable 
each  hospital  was  to  be  furnished  with  suitable  seats  and  a  table  for 

patients  not  confined  to  their  beds. 

The  linen  required  for  the  hospital  was.  upon  the  request  of  the 

physician,  to  be  furnished  free  of  charge  from  the  ship's  stores. 
15.  Special  care  was  to  be  devoted  by  the  companies  to  the  perfect- 

ing of  the  fire-extinguishing  apparatus.  Adequate  provisions  were  to 

be  made  for  life-saving  purposes,  and  a  sufficient  number  of  boats, 
life-buoys,  including  one  night  life-buoy  and  material  for  construct- 

ing rafts,  were  to  be  carried  on  board.  The  companies  were  to  furnish 
life-belts  for  all  on  board. 

1*'».  The  companies  were  to  equip  each  steamer  with  a  steam  launch, 
the  lili,  ni  with  two. 

IT.  Tin1  open  space  on  deck  was  to  be  protected  by  high  awnings, 
and  was  not  to  be  obstructed  by  the  storage  of  provisions  <>r  anything 
else. 

If  practicable,  all  boats  were  to  be  carried  outboard,  and  the  boiler 
rooms  were  to  have  screens  on  the  sides  to  protect  the  passengers  from 

the  escaping  heat 

Is.  For  drying  clothes  a  sufficient  number  of  clotheslines  was  to  be 
furnished  the  men. 

L9.  A  sufficient  number  of  water-closets  was  to  be  furnished  and 

the  daily  flushing  and  disinfection  of  the  same  provided  for. 
20.  One  or  two  letter  boxes  were  to  be  furnished  for  each  ship. 

21.  On  each  ship  three  suitable  compartments  for  use  a-  cells  tor 

prisoners  were  to  be  provided,  separated  from  the  living  quarters  i^\' the  men. 

In  addition  to  the  foregoing,  the  contracts  contained  minute  pro- 
visions relative  to  the  food  supply  on  board,  including  the  prioi 

special  articles  of  food  and  drink,  the  care  of  the  sick,  the  transporta- 

tion of  effects,  the  time  of  readiness  of  steamer,  stay  in  port  o\'  disem- 
barkation, etc.  Of  these  agreements  we  shall  only  mention  that  the 

people  to  be  transported  bore  to  the  officers  of  the  ship  merely  the 

relation  of  passengers;  that  the  commander  of  the  expeditionary  force 

was  empowered  to  retain  the  ship,  even  after  the  disembarkation  of 

the  troops  and  effects,  as  long  as  the  military  conditions  required:  that 

each  steamer  had  to  carry  provisions  for  one  hundred  and  fifty  days, 

and  that  anything1  left  over  after  the  disembarkation  was  at  the  dis- 

posal    iA'    the   field-commissary    department.     The    safe    stowage    by 
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experienced  stevedores  of  all  articles  to  be  shipped,  devolved  at  the 

port  of  departure  upon  the  steamship  companies,  while  at  the  port  of 

disembarkation  the  companies  only  had  to  lend  such  assistance  as  usu- 
ally falls  to  the  share  of  the  steamer  crew  in  unloading. 

On  July  13,  1900,  the  ministry  of  war  issued  regulations  to  govern 
the  departure  of  the  East  Asiatic  expeditionary  force,  of  which  we 
mention  the  most  important  ones,  as  follows: 

1.  Bremerhaven  was  designated  as  the  port  of  departure,  as  it  was 

deemed  expedient,  in  the  interest  of  uniformity  in  the  embarkation, 

to  have  all  the  troop  transports  sail  from  one  German  port.  The  only 

ports  considered  in  this  connection  were  Bremerhaven  and  Hamburg, 
being  the  headquarters  of  the  two  great  steamship  companies  which, 

with  their  personnel  and  appliances,  were  to  arrange,  equip,  and  load 
the  steamers. 

As  compared  to  Hamburg,  with  its  enormous  traffic  and  extensive 

works,  Bremerhaven  offered  much  easier  conditions  for  the  embarka- 
tion of  the  troops.  The  harbor,  completely  inclosed  and  not  very 

large,  facilitated  organization  and  supervision.  A  clear  and  simple 

network  of  railroads  rendered  it  possible  to  convey  the  troops  and 

stores  promptly  and  safely  to  any  wharf,  and  interruptions  of  work 
from  large  crowds  was  less  to  be  feared  than  at  Hamburg. 

Against  the  choice  of  Bremerhaven  as  the  sole  port  of  embarkation 

was  the  circumstance  that  the  working  force  of  the  Hamburg-American 

company  could  not  be  utilized  to  the  full  extent,  as  it  was  not  consid- 
ered practicable,  in  view  of  prevailing  labor  conditions,  to  send  the 

necessary  force  of  stevedores  with  the  ships,  which  were  to  arrive  at 

Bremerhaven  on  certain  days  fully  equipped  and  furnished  in  accord- 
ance with  the  terms  of  the  contracts.  The  Lloyd,  however,  declared 

itself  ready,  with  its  own  force,  to  take  charge  of  the  loading  of  the 

Hamburg  steamers  also. 

'2.  For  the  embarkation  proper,  the  following  regulations  were 
issued: 

(a)  All  the  stall's,  troops,  etc.,  vehicles,  ammunition,  and  all  such 
effects  as  the  troops  brought  directly  with  them,  such  as  officers'  bag- 

gage, men's  bags,  etc.,  were  to  be  conveyed  by  rail  to  Bremerhaven. 
(b)  All  other  military  supplies,  to  be  shipped  as  piece  goods,  were 

to  be  forwarded  to  the  Weser  Station,  in  Bremen.  Thence  they 

were  to  be  taken  on  lighters  down  the  Weser  to  Bremerhaven  and 

placed  alongside  the  transports.  This  extremely  important  provision 
ffas  made  in  accordance  with  a  request  of  the  Lloyd,  which  deemed 
the  simultaneous  loading  of  the  steamers  from  the  wharf  and  from 

lighters  absolutely  necessary  in  order  to  finish  the  loading  of  the  brans- 
ports  within  the  short  time  available.  Thanks  to  this  measure,  the 
stowing  of  the  cargo  could  be  adapted  to  the  methods  practiced  in 

ordinary  traffic,  and  it    became    possible  to  utilize  the  resources  which 
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Bremen  affords  in  the  way  of  workmen  and  sheds  for  magazine  pur- 
poses, of  which  there  is  a  scarcity  in  Bremerhaven.  Moreover,  for 

the  loading  itself,  the  hoisting  apparatus  of  the  steamer  and  that  of  the 

wharf  could  be  operated  simultaneously,  and  advantage  could  thus  be 

taken  of  the  ease  with  which  loading  is  effected  from  lighters  as  com- 
pared with  loading  from  a  wharf,  where  each  parcel  must  first  be 

unloaded  from  the  railway  cars  and  put  down  on  the  wharf. 

As  to  the  stowing  of  the  cargo,  two  principles  had  been  laid  down 

by  the  military  authorities  and  were  embodied  in  the  regulations. 

In  the  first  place,  all  that  part  of  the  equipment  of  each  body  of  troops 

which  would  be  immediately  required  after  the  disembarkation — that 

is  to  say,  their  weapons,  ammunition,  clothing,  stores,  vehicles,  etc. — 
was  to  be  loaded  on  the  same  steamer  with  the  body  to  which  it 

belonged.  Each  ship  was  also  to  carry  an  extra  supply  of  ammuni- 
tion and  provisions  sufficient  to  last  for  some  time  after  disembarka- 

tion; so  that,  if  it  should  unexpectedly  happen  that  but  one  steamer  was 

unloaded,  the  troops  would  be  supplied  with  everything  necessary. 

The  other  requirement  was  that  the  cargo  should  be  stowed  on  board 

each  ship,  as  far  as  practicable,  **in  a  warlike  manner."  that  is  to  say. 
so  that  the  reserve  stores  were  stowed  in  the  lower  parts  of  the  ship, 

and  the  other  supplies  above  them  in  the  order  in  which  they  would 

be  required  by  the  troops,  those  articles  which  would  be  immediately 

needed  being  nearest  the  top.  where  they  were  easily  accessible. 
Besides, articles  belonging  together,  such  as  vehicles  and  their  contents, 

were  to  remain  together,  and  the  whole  cargo  of  the  ship  was  t<>  be 

divided  in  accordance  with  the  division  of  the  troops. 

The  compliance  with  the  latter  principle — "the  warlike  loading"  of 
each  steamer-  was  rendered  very  difficult,  not  to  say  impossible,  by 
the  separation  of  the  piece  goods  from  the  remainder  of  the  military 

stores  before  the  embarkation.  Therefore,  the  military  administration 

was  willing  to  consent  to  the  bulk  freight — that  is  to  say.  the  military 
supplies  and  stores  not  belonging  to  any  particular  division  of  troops, 

such  as  reserve  provisions  and  the  like — being  conveyed  to  Bremen, 

but  not  the  effects  and  stores  belonging  directly  to  the  troops,  includ- 
ing, for  instance,  the  contents  of  the  vehicles  which  had  been  packed 

for  sea  transportation. 

This  met  with  the  objection  that  tin1  endeavor  must  be  to  stow 
the  bulk  freight  first  in  the  lower  compartments,  and  that  the  whole 

measure  would  be  of  advantage  only  if  it  comprised  tin4  greater  part 

of  the  piece  goods  of  tin4  troops;  that  the  ideal  of  "warlike  stowage" 
could,  in  any  event,  be  attained  only  to  a  very  small  degree,  and  then 

only  if  the  best  utilization  of  the  space  were  renounced  and  a  great 

deal  of  time  were  available  for  careful,  systematic  stowing:  that  after 

the  unloading  of  the  cargo  at  the  port  o\'  disembarkation,  the  goods 
would  have  to  be  assorted  ashore  an v  wax .  so  t  hat  the  warlike  stowage  o( 
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the  cargo  was  of  but  questionable  practical  value,  which  was  far  out- 

weighed by  the  above-mentioned  advantages  which  would  arise  from 
conveying  all  piece  goods  on  lighters  from  Bremen  to  Bremerhaven. 

These  grounds  were  deemed  conclusive.  But  in  order  to  make  sure 

that  the  troops  would  have  their  most  important  effects  and  stores 

close  at  hand  during  the  transportation  and  after  the  disembarkation, 

it  was  ordered  that  a  portion  of  them,  such  as  officers'  baggage,  men's 
bags,  etc.,  was  not  to  be  sent  to  Bremerhaven  until  after  the  stowing 

of  the  cargo,  arriving  there  together  with  the  troops,  and  that  other 

articles,  such  as  emergency  rations,  a  portion  of  the  ammunition, 

medicine  chests,  and  hospital  wagons — the  onl}r  vehicles  which  were 
stowed  with  their  contents — should  be  kept  separate  in  easily  accessi- 

ble places. 

3.  In  order  to  facilitate  assorting  during  the  loading  and  unloading, 

all  the  effects  and  military  stores  belonging  to  a  body  of  troops  were 
to  be  marked  with  the  number  of  that  body  and  the  name  of  the 

steamer  on  which,  according  to  the  schedule  of  embarkation,  the  body 

in  question  was  to  be  transported.  In  the  case  of  articles  packed  in 

boxes,  etc.,  the  contents  were  to  be  marked  on  the  outside. 
4.  At  Bremen  and  Bremerhaven  collecting  stations  were  established 

where  all  the  articles  arriving  by  rail  were  assorted  and  made  ready 

for  shipment.  Each  of  these  stations  was  under  the  command  of  a 

station  master,  assisted  by  an  adequate  force  of  officers,  officials,  and 
workmen. 

The  collecting  station  in  Bremen  comprised  the  office  of  the  station 

master,  a  collecting  magazine,  a  clothing  depot,  and  a  freight  depot. 

Attached  to  it  was  the  headquarters  for  the  reception  of  free  gifts  to 

the  soldiers,  organized  by  the  inspector-general  of  the  volunteer  hos- 
pital corps.  The  collecting  station  at  Bremerhaven  comprised  the 

office  of  the  station  master,  an  ammunition  depot,  and  a  freight  depot. 

These  different  departments  had  the  same  duties  to  fulfill  that  would 

devolve  on  them  in  case  of  mobilization,  taking  into  account  the  spe- 
cial conditions  of  the  case. 

For  regulating  the  embarkation  of  the  troops  there  was  organized 

at  Bremerhaven  a  board  of  embarkation,  upon  the  senior  officer  of 
which  was  incumbent  the  chief  conduct  of  the  whole  embarkation. 

5.  It  w;is  to  he  expected  that  effects  and  military  stoics  of  every 
kind  would  pour  into  the  collecting  stations  in  enormous  quantities. 

It  was  therefore  deemed  expedient,  in  the  interests  of  the  railways 

and  collecting  stations,  to  regulate  the  arrival.  This  was  systema- 
tized in  such  manner  that  each  office  which  had  charge  of  preparing 

military  stores  reported  the  readiness  of  a  shipment  by  railway  nans 

port  notice  on  Form  VII  of  the  Military  Transport  Regulations 

directly  to  the  railway  division  of  the  general  staff.  The  latter,  by 
referring  to  the  schedule  of  shipment,  made  some  arrangement    for 
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the  transportation  of  the  stores  referred  to — for  instance,  by  simply 
ordering  the  shipment  of  the  same  by  freight.  This  method  was 

employed  in  connection  with  the  reenforcement  of  troops  which  left 

Bremerhaven  between  August  31  and  September  T,  and  also  in  con- 
nection with  the  additional  supplies  shipped  from  Hamburg.  This 

prevented  an  undue  accumulation  of  stores,  since  they  arrived  as 

needed.  At  the  first  transport  of  troops,  for  special  reasons,  the  dis- 
cussion of  which  is  outside  of  the  scope  of  this  article,  the  decision  as 

to  the  mode  of  railway  transportation  had  to  be  left  with  the  office  at 

the  point  of  departure. 

The  distribution  of  the  troops  was  based  on  the  annexed  ic  Schedule 

for  the  embarkation  of  the  East  Asiatic  expeditionary  force,"  which, 
with  slight  changes,  was  applied  also  to  the  second  expedition.  The 

number  of  steamers  required  for  the  transportation  was  determined 

from  the  total  number  of  first,  second,  and  third  class  passengers  to  be 

embarked.  In  view  of  the  long  voyage  through  the  Tropics — the  hard- 
ships and  fatigues  of  which  were  an  entirely  new  experience  for  our 

soldiers — and  of  the  necessity  of  the  expeditionary  force  reaching  its 
destination  in  the  best  possible  physical  condition,  only  75  per  cent  of 

the  normal  number  of  passengers  were  quartered  in  the  steerages, 

which  proved  a  very  wise  measure.1 
The  distribution  of  the  troops  was  attended  with  great  difficulties, 

as  it  was  imperative  that  the  different  units  of  troops,  with  all  their 

personnel  and  materiel,  should  remain  together,  while  the  steamers 

were,  of  course,  not  built  with  a  view  to  such  a  requirement.  One 

steamer,  for  instance,  had  room  for  many  troops,  but  had  limited  cabin 
accommodations;  another,  in  accordance  with  the  usual  demands  on 

her,  had  a  surplus  of  the  latter,  but  did  not  have  enough  steerage 

room;  and  again,  a  large  freight  steamer  could  accommodate  compar- 
atively few  passengers. 

It  is  not  to  be  understood  from  the  above  that  the  steamship  com- 
panies furnished  steamers  that  were  inferior  or  not  suitable  for  the 

transportation  of  troops.  On  the  contrary,  the  ships  were  excellent 

in  themselves— better,  probably,  than  had  ever  been  employed  for 
such  purposes.  But,  owing  to  the  fact  that  the  ships  were  required 

immediately  and  in  such  large  numbers,  careful  examination  and  selec- 

tion were  impossible.  Those  steamers  had  to  be  taken  which  hap- 
pened to  be  at  home  or  on  their  way  there,  and  which  the  companies 

could  best  spare  from  the  regular  traffic.  The  natural  result  was  that 
extensive  changes  had  to  be  made;  cabins,  stairs,  and  refrigerating 

rooms  had  to  be  built;  skylights  and  air-ports  had  to  be  cut.  electric 

1  As  tar  as  known,  other  nations  have  utilized  the  normal  capacity  of  transports  to 
the  full  extent.  In  the  Spanish- American  war  the  transports  taking  the  Spanish 

troops  to  and  from  Cuba  were  even  crowded  to  2.r>  per  cent  above  their  normal  pas- 
senger capacities. 
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wires  laid,  steam-heating  apparatus  installed,  etc.,  so  that  the  demands 

upon  the  companies'  working  forces  were  very  great.  This  experi- 
ment has  demonstrated,  however,  that  by  such  modifications  any  good 

steamer  can  be  transformed  into  a  serviceable  troop  transport. 

In  working  out  the  schedule  of  embarkation  two  contingencies  had 
to  be  considered:  Either  the  Chinese  fleet  had  to  be  taken  into 

account,  in  which  case  it  was  best  for  the  transports  to  concentrate  at 

Singapore,  for  instance,  and  proceed  thence  through  Chinese  waters 

under  the  protection  of  German  warships;  or,  precluding  the  possi- 
bility of  danger  from  the  hostile  fleet,  each  transport  could  proceed 

on  its  voyage  independently.  In  the  former  case  it  was  expedient  to 

have  the  slowest  ships  sail  first,  so  as  to  assemble  the  transport  fleet 

as  earl}r  as  possible  at  the  port  of  rendezvous.  In  the  latter  case  it  was 
best  to  have  the  fastest  ships  sail  first,  in  order  to  reinforce,  as  soon  as 

possible,  our  inadequate  fighting  forces  in  East  Asia  and  to  gain  time 
for  the  tedious  disembarkation  at  the  port  of  destination. 

As  the  situation  of  war,  and  especially  the  unquestionable  superiority 
of  the  allied  fleets  in  East  Asia,  rendered  any  interference  with  the 

movements  of  our  transports  improbable,  three  fast  steamers  were 

made  the  first  group  that  sailed  July  27,  and  which,  hastening  ahead  of 

the  other  ships,  formed  a  vanguard,  so  to  speak.  To  this  end,  the  fol- 
lowing bodies  of  troops  were  assigned  to  the  first  group: 

Staff  of  the  first  infantiy  brigade. 

First  regiment  of  infantiy. 

Staff  and  two  squadrons  of  regiment  of  cavalry.  (As  the  horses  had 
been  ordered  from  America  and  Australia  and  were  to  reach  their  des- 

tination, in  part  at  least,  before  the  troop  transports,  the  early  depar- 
ture of  these  squadrons  was  especially  desirable.  Details  to  establish 

a  depot  for  horses  had  been  sent  on  ahead.) 

Second  division  of  regiment  of  field  artillery. 

One  battery  of  heavy  field  howitzers.  (The  early  arrival  of  these 

proved  valuable  in  the  storming  of  the  Peitang  forts.) 
Telegraph  division. 

Field  hospitals  Nos.  1  to  4. 

in  the  first  group  were  also  included  the  "Etappenkommandeur" 
(officer  who  has  charge  of  everything  connected  with  the  supply  trains 

and  supply  lines)  and  all  the  technical   troops,  who  were  embarked  on 

the  fastest  steamer,  so  as  to  enable  them  to  assist  the  navy  in  the  work 
of  disembarkation  and  to  lend  their  aid  in  the  preparations  on  shore, 

which  were  being  carried  on  by  an  earlier  detachment,  consisting  of 
21    officers,   surgeons,   and   superior  officials,   and    120   men.    who    had 

sailed  from  Genoa  on  July  24  on  a  German  mail  steamer. 

The  headquarters  of  the  expeditionary  force,  whose  early  arrival  on 
the  scene  of  action  was  ver\  desirable,  was  not  able,  for  good  reasons, 

to  sail  until  Am/ii-f  'i  with  the  third  group.     But  arrangements  had 
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been  made  for  the  Hhein,  a  13-knot  steamer,  to  make  the  voyage  in 

the  shortest  possible  time,  avoiding"  all  delays  not  absolutely  necessary. 
Of  the  bureaus  called  into  being  for  immediate  cooperation  in  the 

embarkation,  the  collecting  station  at  Bremen  was  the  nrst  to  begin 

active  work,  namely,  on  July  12.  It  is  not  the  intention  to  speak  in 
detail  of  its  organization,  but  merely  to  give  an  idea,  in  a  few  words,  of 

its  tasks  as  far  as  they  were  directly  connected  with  the  embarkation. 

In  the  first  place,  all  piece  goods  received  had  to  be  assorted  and 

examined  as  to  the  packing  and  labeling.  Articles  improperly  packed 
had  to  be  repacked,  and  incorrect  labels  corrected. 

Next,  the  goods  had  to  be  transferred  to  the  lighters  assigned  to  the 

different  steamers  (in  which  connection  the  military  principles  hereto- 
fore mentioned  had  to  be  observed),  and  had  then  to  be  shipped  to 

Bremerhaven  on  schedule  time. 

An  idea  will  be  gained  of  the  amount  of  work  that  had  to  be  done 

when  it  is  stated  that  between  the  12th  and  the  80th  of  July  ♦;.i>l>o.1»;-j 
pounds  of  freight  intended  for  the  expeditionary  force  were  received 

at  the  Weser  station  on  1,418  cars,  and  were  disposed  of. 
In  a  similar  manner  the  office  of  the  station  master  at  Bremerhaven 

had  to  receive  the  vehicles,  ammunition,  etc..  arriving  there,  and  con- 

vey them  in  the  prescribed  manner  to  tin4  wharves  alongside  the  trans- 
ports. The  disposition  of  the  freight  was  rendered  difficult  by  the 

fact  that  the  available  space  had.  under  all  circumstances,  to  be  utilized 

to  its  full  capacity  in  order  to  make  it  possible  to  store  all  the  war 

supplies.  It  was.  therefore,  necessary  to  stow  at  once  as  much  bulk 

freight  as  possible  in  the  hold  of  the  ship,  leaving  just  enough  space 

to  stow  the  vehicles,  effects,  etc..  belonging  to  the  different  bodies  of 

troops  and  marked  with  the  name  of  the  respective  ship.  To  deter- 
mine, even  approximately,  the  amount  of  space  to  be  reserved  for  this 

purpose  in  each  instance  was  impossible,  as  the  soldiers  themselves  had 

many  articles  brought  on  board,  such  as  mess  and  canteen  stores  and 
the  like.  As  soon  as  it  was  ascertained,  after  stowing  all  the  effects 

and  stores  of  the  troops,  that  there  would  be  space  left,  it  had  to  be 

tilled  with  bulk  freight,  which  it  would  have  been  so  desirable  to  have 

had  at  the  bottom.  But  in  spite  of  all  precautions  about  35,314  cubic 

feel  of  reserve  provisions  were  left  behind  when  the  first  group  ̂ i 

transports  started. 

As  far  as  possible  the  effects  and  stores  of  the  troops  were  conveyed 

alongside  the  steamers  separated  according  to  the  division  of  troop-. 
so  that  they  could  be  taken  on  board  in  the  desired  order.  But  in 

some  cases  this  measure  was  of  no  avail— as,  for  Instance,  when  the 
cargo  of  ;^  lighter  could  not  all  be  stowed  in  the  same  compartment 

and  part  of  it  had  to  be  stowed  in  another.  The  nautical  requirements, 

which  demanded,  among  other  things,  that  heavy  article-  should  be 

stowed  as  low  down  as  possible  in  tin4  ship  and  that  vehicles  be  closely 
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packed  to  secure  them  for  sea,  for  which  purpose  boxes  of  provision 

were  especially  adapted,  were  frequently  in  conflict  with  military 
demands. 

The  whole  work  was  rendered  more  difficult  by  the  rainy  weather 

prevailing  and  through  the  circumstance  that  most  of  the  steamers 
arrived  at  Bremerhaven  behind  time.  The  original  intention  had  been 

to  send  off  the  first  detachment  on  August  1,  and  the  steamship  com- 
panies had  made  their  arrangements  accordingly.  When  the  date  of 

departure  was  changed  to  July  27,  it  was  not  possible  to  withdraw  the 

ships  from  their  schedule  trips  early  enough  and  the  time  thus  lost 

had  to  be  made  up  by  the  most  arduous  work,  without  interruptions  of 

any  kind.  For  some  of  the  steamers  there  remained  but  two  days  in 

which  to  unload  their  regular  cargo,  equip  the  ship  as  a  transport,  and 

reload.  Nevertheless  it  was  possible  for  the  steamers,  with  one  excep- 
tion, to  start  promptly  on  schedule  time,  and  the  Lloyd,  which  in 

addition  had  to  keep  up  its  regular  traffic,  deserves  the  highest  com- 
mendation for  the  performance. 

The  dispositions  for  the  accommodation  of  the  troops  on  the  different 

steamers  necessitated  extensive  alterations  which  the  steamship  compa- 
nies had  to  make,  as  may  be  seen  from  the  various  requirements  before 

mentioned.  The  steamers  had  to  be  utilized  after  the  manner  of  bar- 

racks and  the  necessary  preparations  made  accordingly.  To  this  end 

several  officers  of  the  great  general  staff  and  a  number  of  men  were 

assigned  as  " Quartiermacher "  (director  of  quarters),  so  to  speak,  to 
the  embarkation  board.  All  first  and  second  class  staterooms  were 

assigned  to  officers  according  to  rank  and  seniority,  and  labels  with  the 

names  of  the  occupants  were  placed  on  the  doors.  All  rooms  used  for 

special  purposes,  as  storerooms,  for  instance,  for  officers'  baggage  and 

men's  bags,  or  as  water-closets,  offices,  cells,  etc.,  were  marked  accord- 
ingly, and  the  steerages  were  subdivided,  as  far  as  possible,  corre- 

sponding with  the  military  divisions.  Signs  on  the  decks  and  stairways 
indicated  to  the  troops  the  way  to  their  quarters. 

The  embarkation  of  the  troops,  under  the  supervision  of  the  respec- 
tive genera]  staff  officers,  was  effected  as  follows:  Immediately  upon 

the  arrival  of  a  train,  which  stopped  in  the  immediate  vicinity  of  the 

respective  transport  steamer,  the  troops  were  formed  in  front  of  the 

railway  cars  and  mustered.  The  officers  were  given  short  instructions 

and  taken  to  their  staterooms.  The  general  staff  officers,  with  the 

assistance  of  the  sergeants  and  petty  officers  of  the  embarkation  board, 

gave  cadi  of  the  soldiers  quartered  between  decks  a  number  which 
corresponded  to  one  of  the  numbers  with  which  the  bunks,  gun  lacks, 

kand  mess  tables  had  been  marked. 

Th<;  soldiers  were  (hen  marched  aboard  in  squads,  and  temporarily 

put  their  baggage  in  the  hunks  and  their  guns  in  the  gun  racks.     In 

the  meantime,  the  officer  ■    and  men's  hags,  as  well  as  all  war 
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supplies  which  the  troops  had  brought  with  them,  were  unloaded  from 

the  ears  by  the  naval  division  charged  with  that  work,  and  placed  on 
the  wharves  in  the  prescribed  order.  Each  man  had  then  to  find  his 

bag  and  carry  it  aboard.  The  officers  looked  after  their  baggage  and 

had  it  carried  aboard  and  put  away  in  their  staterooms  or  baggage 
rooms,  as  the  case  might  be.  Finally,  the  remaining  effects  and  stores 

were  stowed.  On  an  average,  the  embarkation  of  a  battalion  took 
from  one  to  one  and  one-half  hours. 

Preparations  for  the  routine  duties  on  board  during  the  voyage  were 

confined  mainly  to  the  appointment  of  a  transport  leader  (Transport- 

fuhrer)  for  each  ship.  He  was  given  charge  of  all  the  printed  regula- 
tions required  for  the  voyage,  such  as  the  Naval  Sanitary  Regulations; 

besides  which  some  information,  calculated  to  facilitate  his  duties, 

was  given  him  in  writing,  such  as  suggestions  as  to  the  daily  routine, 

hints  as  to  the  organization  of  police  details,  special  instructions  con- 

cerning hygiene  in  the  tropics,  reports  to  be  made  in  foreign  coun- 
tries, regulations  concerning  the  dispatch  of  mail.  etc. 

Such  hints  were  the  more  necessary  as  it  had  not  been  found  prac- 
ticable to  assign  a  naval  officer  to  each  steamer.  Only  the  staff  of  the 

commander  in  chief  of  the  expeditionary  force  had  a  naval  lieutenant 

at  its  disposal. 

Some  of  the  ships  carried  from  4  to  6  horses.  In  all.  30  horses 

were  embarked  for  the  purpose  of  testing,  for  the  first  time,  whether 

they  could  stand  such  a  long  voyage  through  the  tropics.  As  far  as 

known,  all  the  horses  arrived  in  good  condition.  But  this  should  not 

lead  to  the  conclusion  that  tin4  transportation  of  horses  on  a  large  scale 
for  mounted  troops  is  practicable. 

It  may  safely  be  asserted  that  the  measures  taken  for  the  transpor- 
tation of  the  expeditionary  force  proved  efficient.  It  is  especially 

gratifying  to  note  that  during  the  whole  voyage,  covering  forty-eight 
days,  passing  through  the  tropics  in  the  hottest  season  of  the  year, 
the  state  of  health  of  the  soldiers  was  excellent.  The  following  are 

the  only  losses  to  be  deplored:  Two  men,  of  sunstroke  (one  <)f  these 
belonged  to  the  army  staff  outside  of  the  troop  transport  proper,  on 

board  the  mail  steamer  Sachsen)\  1  man.  of  peritonitis;  1  man  of 

inflammation  of  the  brain;  1  man  had  his  skull  crushed  by  a  falling 
wire  cable;  2  men  were  drowned. 

All  of  the  troop  transports  arrived  at  Taku  on  schedule  time,  with- 
out any  accidents,  with  the  exception  of  the  steamer  Strassbury,  which 

was  delayed  eleven  days  owing  to  insignificant  injuries. 



431 

■83I0TII8A  DUB ^5 

-r 

cc 

r-l 

SO 

35 

cm 

90 

CO 

sdoox)  jo  uoih^-ivm S 
\a 

o 

30 

od 

-# 

-UIO 
J91JB       iqSl9JJ 

rO 

OS 

JOJ 

oiq^jitm?    oands 

•ejoujf  in  paadg 

-M 

s CO - 

i— ( 

| 

t—i 

«4-i 

„ 

1  - 

R o o p 

CI 

ad 

CO 

CO 

r. 

V u 

u 
CI 

5 
hi 

be 

ca 

h 
0 

w CM 

V. 

5 

Ha 

■— 

K 

£ 

hi 

ho 

hi 

c 

w 

■§■
 

■- 

s- 

C 

h zt 

• — ' 
a 

s- 

►-a 

" - 
fcn 

^,- 

- 

"§ 

c ^ M ft 

a* 

* 

hn 

OJ 

Ov 

rrl 

r— 

OJ 

-*, 

n ft 

rfl 

n M 

oa 

— 

&   
 n" 

d 

h! 

£3
 

ft 

-a 

o 

cc 

H 0 T) c w 

-a 

M 

a    5 

C5 ft hi H 0 a 

0> 

o, 3j 2 s 

t- 

|H 

i— 1         r— 

c CO o 

X! 

o 

CI 

14 

fe fe fc << 

i^ 

J ! ; • : 

*"• 
*-' m " ^ 

.)p!l  qSiq  jo  oiujx 
O 

ci 

cm' 

ft 
o 

CM 

CM 

ft 
o 

CM 
CM 

o 

1-1 

ft 
o 

• H •UGAlilf 
CM 

- 

1^- 

CM 

2 

1- 

CM 

OS 

o 
o 
CO c 

r 
o 

co 

a; 

o 

-JOUlOJ$J   }1!  SdoOJJ   JO 
>, 

aS 

t>» 

1*3 

M >. 

>, 

CO 

[UAUJttJOj  .)]i;[)  l>,))i!rI 

o 3 2 O 

T— I 

0 CM 

'rJ 

^ 

r- 

l— » 

Ha 1-5 
►"5 

t-s 

uoAuqjatarug 

S 

in  s.q.nqoA  puu  uoq o o o 
-iiiniuuiu jo  Suip^orx 

■3 

-0 

>d 

-g 

13 

""• 

; 

>—. 

; 
. • • 

H 

■^ 

UOlUOJJf  JT!  }L[.SlOJJ  JO 

;'
 

s c 3 a c 

-d 

[liAijju  joj  ojtjp  ■jkoj'ut 

si 

w, 

q 

CO 

"-- 

: : 

(-: 

: 

a 

o 

O 

a 

0) 

| 

DC 

0 

B 

"So 

© 

o 

"3 

OJ 

CO 

cc 

1". 

ft 
2 
c 
u 

be 

hi 

o 

oj 

1 

O 
£ 

£ 

2 

& 

o a 
o 
o 

5 

c 

be 

D 
hi 

f. 

u 

c 

i 

o 

M 

q 
X 

hi 

-3 

M 

OJ 

ft 
ft 

ft 

— 

60 

C 

o 

hi 

0v 

a 

6 

■0 

00 

a 

gg 

■j. 

ft 
CO S 

so 

-- 

C 

u 
V 
a 
o 

F-i 

W 

■d 

1) 

hi 

[3 

h< 

u 

(-i 

-r 

g 

•M 

/. 

"g 

^' 

— 
3 

c 
CJ 

c 2 
2 

■j. 

c 

•I 

1-
' 

o 

c 

u 
V 
M 

»3 

a 
B 

So 

S 1) 

s 
o 
C 

SH 

u 

a 
D 

O 

t/, 

5 

'3 

l~ 

C-I 

-r 

ft 

0> 

4} 

£ 

hi 

63 

5 

hi 

r. s c 
X w DC M X 

s s 
CI 

X 

CJ5 

/ 



432 

SdlOIUdA  pun ~~i        ■' 
re 

Tl 

-1 

- 

-r 

— - 

5 
— 

r- 

| 
Bdooj-}  jo  aoi^vajBq 

-  '    CI 

,_?
 

■  - 

_- 

o 
-ma     jSjii?     iqlfrajj 

•i    a 

X. 3 

•-; 

fH 

JOJ      a[q\!(U!.VU     &>«dg c 

■Sl()ll>t  III  p.).»U 
CI 

11 

:: 

^ 

„      _ _ , _ , (    ̂^ . , 

t. 

~ — 
::       - 

~ ~ 

.  ~ 

z; 

;- 

"Z 

~    .— 

p 

— ' 

. 
>,    8     £      :i.     C 

~ 

t- 

i/.   - 

3       ij 

■Z. 

-    - 

ii 

i— i ; 

1) 
,   f       '   

5;      3    **^ 

i, 

X n fl 

' — 

y     x 

d 

-p 

1~> —                           "■ 

-     -^ 

z ~ 

*-; 

* 

~      ̂ > 

- 

—      tT" 

.dj 

^ 2 

■~ 

4 

-—     a 

" 

E     ~     ''■     1     ~ 
g 

:/. 

£   5 
— 

Z.     — 

,v- 

=     i£ 

£     H 

5- 

H 

r- 

r- 

3Q X 

| ■ | 
0 

•~ 

*~ 

*~ 

•opil  i(>ui|  jo  .>uux 

-r 

i 

■c 

— f r 

»  zi 
? 

_' 

— •tia.\t:if 

'■'■     z 

Z z 

-jaoiaig  ji-' ><l<«ui  jo Si'     — 

be   5 

U     z- 

bf g 

^i
 

z. 

[iuujujiij  -nv-\>  is-nirj 

-.  ~ 
.-;     ,— 

- * 
Tl 

--; 

?i 

= < 

''- 

o - 

:c 

I 

"l" 

— 1 ; 
•UOA1HJJ.HU.UJf 

ci 

-     -'
 

; 
\V.  s.»|.)lipA  ptTB  UOU 

ti 

-junuiuii?  jo  Suipwrj 
•H 

~    < 

ba 

j 

.- 

i~
' 

r^ 

CI      — CI      — 

M 

'uamaxg  va  HjSraaj  ;<> 
= 

_£ 

= - 
[UA1J.I1!  J<»J  .UHp  J    aiHrI 

~      = 

zz     r. 
- ~ ri 

-» 

—. : 

'- 

1 

; x         t , . , 

(_ 

, ^ 

, ' 

Sn       ~ 

~ s 2 

_■       ~ 

: — " E 

  ' 

^ — _ 

7 

B 

'i 

c     7 

— | 
: 

7 
■ 

— 

"S 

>. — c 

■7. 

| / — 

•g 

C 

— 
E 

-    c 

-5 

7 - g c 
^ 

*-> 

^    si 
5 g 

>= 

C'
 

Z       / 

.j: 

L*
 

E V E 
e 

t.
' 

7 

£ 
= 
E 

c 

3 
s  .1 7 

.— 

p 

■ 

(4 

^ 

- 

> 
> 
- 
— 
r 
T 

— 

E 

H 

— 

-f 

- - - 2   g .E 5 
i 

i_ 

■E 

~ *-  .~ ~ 

7"
 

i    '7 

— ~ 

>3 

| 7 E 
T 

E 

'c 

y - 

Z-   ■  — 

— 

11 

I    — 

— 

—     jz. 

g 7 Q i : 
j- h 

■ 

z     - 

■~~' 

= 

r    ̂  

T      '
— 

E 

j:
 

= £ H 

.—    _r 

— 
PM 

— 7 

/- 

rr   • 

•-: 

t> T f r 

:~ 

1- 

— 

i^ 

'z\~ 
f ~ 

b- 

- 

i-  - — ■~ 

i — 

—' 

Bi 

—    . 

o> 

^ 

-^ 

- 
E 

Z     ' 

— 

ri 

— 
~ Q  _^; 

_ 
-     • - 

r- 

'—     ̂  

; | 
M 

m • 

>■ 

- 

t- 

■x. 

- 
E 

cs" 

0) 

7 -5 
i / - 5 C | - 

7 tf 

-^ 

- ~ 

_• 

tc 

i~ 

>■ 

> - a 
1 > 



VIII. 

NAVAL  ESTIMATES  OE  FOREIGN  POWERS  FOR  THE  FISCAL 

YEAR  OF  1901-1902. 

By  Lieutenant  Oklo  S.  Kneppek,  United  States  Navy, 

Staff  Intelligence  Officer. 

The  following  estimates  for  the  principal  powers  were  taken  from  the 

official  budgets,  as  passed  by  the  various  law-making  bodies,  and  are, 
therefore,  correct.  For  the  minor  powers  the  data  were  taken  from 

press  reports,  but  may  be  relied  upon  as  being  fairly  accurate. 

ENGLAND. 

The  total  navy  estimates  for  the  fiscal  year  ending  March  31,  1902, 

amount  to  £31,964,973.  From  this  must  be  subtracted  appropriations 

in  aid  amounting  to  £1,089,473,  Avhich  leaves  the  total  appropriation 

£30,875,500  (£119,755,620.75),  a  net  increase  over  last  year  of 

£2,083,600  (£10,139,839.40). 

The  manning  vote  shows  an  increase  of  £233,000. 

The  shipbuilding  vote  shows  an  increase  of  £1,274,900. 

The  armaments  vote  is  increased  by  £161,800. 
The  works  vote  is  increased  by  £137,300. 

The  remaining  votes  show  a  net  increase  of  £276,600. 

TKe  comparison  in  every  case  is  with  the  original  estimates  of  1900- 
1901,  plus  the  additional  estimates  voted  in  Jul}7,  1900. 

PERSONNEL. 

The  personnel  for  L900-1901  numbered  114,880.     The  estimates  for 
1901—1902  make  it  L18,625  -an  increase  of  3,745.     This  increase  is  to 
be  composed  of  the  following: 
Commissioned  officers    L51 
Subordinate  officers    48 
Warrant  officers    88 
Seamen  class  men    1 ,  150 
Art  i -an-    210 

Engine-room  ratings       500 
Eled  ricians  i  new  rating          100 
Miscellaneous  rating):    -    308 

-  (artisans  training  I        100 
1 1  marine-    1,000 

Total   

L252     "1         28  133 
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NEW    SHIPBUILDING    PROGRAM. 

The  shipbuilding  program  as  compared  with  last  year's  is  as  follows: 

Battleships   
Armored  cruisers   

Cruisers,  third  class   

Torpedo-boat  destroyers 
Torpedo  boats   

Sloops   

Light-draught  gunboats 
Submarine  boats   

Of  the  new  ships  authorized,  2  battleships,  1  armored  cruiser,  and 

2  sloops  will  be  built  in  the  royal  dockyards,  and  the  rest  by  contract. 

The  total  vote  for  new  construction  is  £9,003,256  ($43,814,345.32), 

of  which  £8,465,406  ($41,196,898.30)  will  be  devoted  to  pushing  for- 
ward the  ships  already  building,  and  to  work  on  the  submarine  boats 

(commenced  in  1900).' and  £537,85u  (£2.617,447.02)  to  starting  work on  new  ships. 

FRANCE. 

The  total  naval  budget  for  1901  amounts  to  327,692,530  francs 

(*<>3,244,658.29).  Of  this.  85,166,298  francs  (£16,437.095.61)  are 
devoted  to  new  construction. 

SHIPBUILDING    PROGRAM. 

The  following  table  shows  the  ships  building  and  to  be  begun  in 
1901: 

Class. 

Battleships   
Armored  cruisers   

Cruiser,  first  class   

Torpedo-bout  destroyers. 
Submarine  boats   

Seagoing  torpedo  boats.. 
Torpedo  boats   

Total   

To     be     com- 

pleted. 

Gov- 

ern- 

ment. 

Con- 

tract. 

Tobeamtln-     Tobebegun. 

Gov- 

ern- 

ment. 

Con- 

tract. 

Gov- 

ern- 

ment. 

1 

1 Con- 

tract. 

11 

Total. 

4 

15 

1 

24 

15 

. 

32 
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The  following  gives  the  contemplated  dates  of  completion  of  this 

program : 

1901: 

Battleships    2 
Armored  cruisers    2 

Cruiser,  first  class    1 

Destroyers    3 

Dispatch  boat    1 
Submarines    5 

Seagoing  torpedo  boats    7 

Torpedo  boats    12 
1902: 

Armored  cruisers    7 

Destroyers    3 
Submarines    7 

Torped<  i  b<  >ats    15 
1903: 

Armored  cruisers    4 

Destroyers    16 
Submarines    3 

Torpedo  boats   -    5 
1904: 

Armored  cruiser     1 

Destroyer*    2 
1905: 

Battleships    2 
Armored  cruiser      1 

INCREASE    IN    PERSONNEL. 

A  scheme  was  submitted  to  the  French  Chamber  in  March,  1901,  for 

an  increase  in  the  personnel,  but  has  not  as  yet  passed. 
In  the  line  down  to  the  rank  of  commander  the  list  remains  the 

same,  but  150  promotions  are  to  be  made  from  the  list  of  lieutenants 
to  the  new  rank  of  lieutenant-commander.  The  number  of  lieuten- 

ants, moreover,  is  to  be  raised  from  754  to  870  and  the  sublieutenants 

and  midshipmen  from  599  to  700.  In  the  engineering  branch  there 
were  formerly  300  chief  engineers,  100  of  the  first  class  and  200  of  the 

second  class.  In  the  future  there  will  be  30  chief  engineers  ranking 

with  lieutenant-commanders,  170  engineers  of  the  first  class  ranking 
with  Lieutenants,  and  270  engineers  of  the  second  class  ranking  with 

sublieutenants.  The  increase  will  be  effected  gradually  until  it  is  com- 

plete in  L907. 
On  April  1.  L901,  20  additional  submarines  of  about  7<»  tons  dis- 

placement were  authorized. 

RUSSIA. 

The  total  naval  budget  for  L901  amounts  to  97,097,666  rubles 

J|50,005,297.99),  an  increase  of  ,.».:>:;-j. :»<;.;  rubles  ($4,909,477.49)  over 
the  budget  lor  L900. 
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Following  are  the  items  of  the  1901  budget,  with  those  of  1900  given 
for  comparison: 

1900. 1901. 

Administration   

Salaries  and  assistance   

Educational   

Medical  establishments  and  services   

Wages  to  officers,  seamen,  etc   

Victualing   

Clothing   

Expenses  in  ships  afloat   

Hydrographic  department   

Hydrographic  survey  of  the  mouths  of  the  Yenissei  and  Obi 

Light-houses   
Naval  armament   

Shipbuilding   

Repairs  of  ships   

Admiralty  yards  and  workshops   

Buildings  and  repairs   

Traveling  expenses  and  messages   

Various  expenses   
Building  of  Port  Imperator  Alexander  III   

Improvement  of  Vladivostok   

Improvement  and  fortification  of  Port  Arthur   

Expense  of  preparing  next  year's  estimates   
Total   

Rubles. Ruble*. 

2.  275, 329 2, 349, 020 

506.  346 
545. 27s 

983, 704 1,132.767 

1,045.294 1,203.777 

4,  751.  43t i 
5,392.547 

1,761,038 1,890,774 

2.  367.  662 2,881,869 
14. 297, 769 20, 318, 803 

805. 123 1,007.609 

54, 700 
54,700 

275, 000 
300,000 

8,696,039 

11.  965, 107 

23, 060, 426 
17,805,439 

6,  21 

7.  797, 676 

4,689,245 
5,  822, 669 

4,  049,  522 5, 654.  341 790, 500 840, 000 
1.435,533 

1,637.634 
3,  200, 000 3, 200, 000 

3, 000, 000 

2.  00 J,  000 

3, 000, 000 3, 000, 000 
253, 148 297. 656 

87,  584, 700 97,097,666 

The  amount  estimated  for  shipbuilding  in  1899  was  34,062,531 
rubles. 

SHIPBUILDING    PROGRAM. 

The  budget  for  1901  authorizes  the  construction  of  1  cruiser  of  3,000 

tons  at  the  Baltic  Works.  2  of  6,300  tons  at  Nicolaieff  and  Lazarieff, 

and  6  torpedo-boat  destroyers  of  350  tons. 

There  has  been  ordered  at  Kiel  a  transport  of  12,000  tons  displace- 
ment with  a  maximum  speed  of  18 knots,  capable  of  steaming  at  reduced 

speed,  with  her  own  coal  supply  (800  tons),  a  distance  of  10,000 

miles,  and  at  the  same  time  transporting  a  cargo  of  4,000  tons  of  coal. 

Also  to  he  used  as  a  training  ship  for  machinists  and  firemen,  for 

which  purpose  she  carries  Schultz,  Belleville.  Niclausse,  and  Yarrow 

boilers.     She  has  all  the  auxiliary  engines  of  a  man-of-war. 

GERMANY. 

The  German  naval  program,  passed  June  12,  L900,  was  fully  given 

in  last  year's  annual.  This  program  is  being  vigorously  pushed,  and 
it  is  likely  that  it  will  be  completed  by  L908  instead  of  L916.  At  least 

by  that  date  the  fleet  will  be  completed,  and  then  new  ships  will  be 
built  to  replace  old  ones  that  are  still  serviceable. 
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The  total  amount  of  the  budget  for  the  present  fiscal  year  is  196,- 
734,172  marks  ($46,822,732.94),  of  which  74,983,000 marks  ($17,845,954) 

is  devoted  to  shipbuilding  and  25,603.000  marks  ($6,093,514)  to  arma- 
ment. 

INCREASE    IX    PERSONNEL. 

The  personnel  is  to  be  increased  in  1901  by — 
Rear-admiral    1 

Captains    3 
Commanders  or  lieutenant-commanders    9 
Lieutenants    12 

Lieutenants,  junior  grade    24 

Ensigns    16 

SHIPBUILDING    PROGRAM. 

The  following  new  ships  are  to  be  laid  down  this  year: 

Battleships  "H"  and  "J"  of  13,000  tons    2 
Armored  cruiser  "C"  of  8,870  tons    1 

Small  cruisers  "G,"  "H,"  and  "J,"  of  2,800  tons    3 
Torpedo-1  >oat  destroyers  of  350  tone    6 

ITALY. 

The  total  budget  for  the  fiscal  year  of  1901-2  amounts  to  122,816,- 

555.85  lire  (123,703,595.28).  Of  this  amount  $4,709,200  is  appropri- 
ated for  increase  of  the  navy,  principally  for  the  construction  of  new 

ships.  The  total  budget  is  practically  the  same  as  last  year,  but  the 

expenses  of  the  navy  are  increased  by  2,868,1:50. 75  lire  ($553,011). 

The  sum  of  10,000,000  lire  ($1, 930,000)  is  appropriated  as  bounty  on  a 
navigation  premium  on  Italian  merchant  vessels. 

This  sum  is  considered  by  the  press  of  Italy  to  be  much  too  small, 

and  an  extended  shipbuilding  program  is  being  vigorously  advocated. 
In  the  meantime  the  Government  seems  to  be  undecided  as  to  what 

type  of  ships  to  build.  It  has  been  decided  to  lay  down  two  first-class 
battleships,  one  at  Castellammare  and  one  at  Spezia. 

JAPAN. 

The  total  Japanese  budget  for  the  fiscal  year  ending  March  HI.  L902, 

amounts  to  si  3,557,633. 

The  items  of  the  budget  are  a-  follow-: 

Ordinary  expenditures: 
1.  Navy  office          |92 

2.  Naval  establishments,  salaries,  supplies,  «*t<'      '',  988,  27 1 

Total  ordinary  expenditures      10,080 
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Extraordinary  expenditures : 

1.  Arsenal    $220*  750 
2.  Office  buildings    37,  000 

3.  Incidental  construction  and  repair    20,  392 

4.  Sending  artificers  abroad   '.    16, 186 
5.  Hydrographic  survey    19,  436 

6.  New  constructions  of  ships,  ordnance,  and  buildings      7,  815,  630 

7.  Shipbuilding  materials,  Kure  naval  station    50,  000 

8.  Temporary  civil  engineer  department    26,  965 
9.  Gratuities    600 

10.  Alterations  in  Naval  Engineer  College      1, 179 

11.  Charts  and  record    3,  000 

12.  Extending  Kure  Arsenal         265,  831 

Total  extraordinary  expenditures         8,  477,  128 

It  is  reported  in  the  local  press  that  the  Government  has  decided  to 

commence  the  third  naval  expansion  scheme  during-  the  year  commenc- 

ing- March  31,  1902.     No  details  are  as  yet  given. 

AUSTRIA. 

The  total  budget  for  1901  amounts  to  43.710.820  crowns  ($8,873,- 
296.46). 

Some  of  the  items  of  the  budget  are  as  follows:  Shipbuilding, 

14,250,000  crowns  (82.892,750);  armament  (gun  and  torpedo),  5,882,000 

crowns  ($1,194,046);  pay.  6,017,550  crowns  ($1,221,562.65);  libraries, 

hospitals,  naval  academy,  and  schools.  483,730  crowns  ($98,197.19); 

material,  keeping  ships  in  repair,  and  naval  arsenals.  7,099,770  crowns 

(81,441.253.31);  pensions,  1,927,940  crowns  ($391,371.82). 

Ships  building  or  proposed  are — 

Battleship  of  10,000  tons         1 

Battleships  of  8,340  tons         2 
Armored  cruiser  of  7,400  tons         1 

DENMARK. 

The  total  naval  budget  amounts  to  6,851,449  crowns  ($1,836,188),  of 

which  5.164.469  crowns  is  for  expenses  of  the  navy  proper,  and 

1,689,980  crowns  for  offices  and  institutions  under  the  administration 
of  the  ministry  of  marine. 

A  battleship  of  the  Herluf  Troll,  type  (3,470  tons)  is  building. 

SWEDEN. 

The  total  budget  of  Sweden  for  li*<>l  amounts  to  22,074,121  crowns 
($5,915^864). 

Some  of  the  items  of  the  budget  are  as  follows: 
( rown-. 

Personnel  of  the  navy      3,  711, 98< 

Repairs  and  maintenance  of  ships       1,  725.  (XX) 

Equipment  and  maneuvers      1,  231,  900 
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Crowns. 

Pilot  and  life-saving  service    1,  500,  409 
Construction  of  warships    7,  823,  500 
Reconstruction  <  »f  Svea,  Gota,  and  Thule    2,  420,  000 
Reconstruction  of  Thordon  and  Tirfimj    100,  000 
Ammunition  for  the  navy   —    315,  000 
Target  practice    15,  000 
Armament  and  fortification  of  Karlskrona  and  Farosund    825,  000 

Mine  defense,  Goteberg  Harbor    628,  145 

NORWAY. 

The  total  budget  amounts  to -±,485,000  crowns  ($1,201,980),  an  increase 
of  28,000  crowns  ($7,504)  over  the  preceding  year. 

Of  this  amount,  800,000  crowns  ($214,400)  is  for  the  construction  of 

new  ships.     A  120-ton  submarine  of  the  Holland 'type  has  been  ordered. 

SPAIN. 

The  Spanish  minister  of  marine  has  made  a  beginning  with  the 

reform  in  his  department.  Hitherto  the  too  numerous  personnel  of 

the  navy  has  swallowed  almost  the  entire  budget.  The  present  minis- 
ter intends  to  devote  the  20,000,000  pesetas  ($3,860,000)  of  the  budget 

almost  exclusively  to  the  building  of  new  ships  and  the  improvement 

of  those  now  in  existence,  and  the  personnel  is  to  be  reduced  to  what 

is  absolutely  indispensable.  In  order  to  carry  this  measure  into  effect, 

no  new  candidates  are  to  be  admitted  to  the  naval  schools  proper. 
Other  less  important  academies  and  schools,  which  are  under  control 

of  the  navy  department,  are  to  be  closed  entirely,  and  the  marine 

infantry  (corps  of  marines)  is  to  be  dissolved. 

HOLLAND. 

The  total  naval  estimates  for  1901  amount  to  16,657,693.80  florins 

($6,696,394.92). 
The  items  of  the  budget  are  as  follows: 

Florins. 
( lost  of  management  and  administration          382,  092.  33 
Materiel  and  naval  establishment    7,  182,  195.  no 

-unci     .  4,419,278.97 
Pilotage,  buoy.-,  Lights,  hydrography    2,509,586.00 
Pensions,  etc    2,  104,  54 1 .  50 
Unforeseen  expenses    60,  000.  oo 

Total      I  (i,  657,  693.  so 

The  ten-years' program  given  in  last  year's  Annual  is  still  under 
discussion,  l>m  has  not  been  passed. 

The  only  now  ships  to  bo  built  are  8  torpedo  boats  of  the  Ophir 
class. 
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MEXICO. 

It  is  reported  that  Mexico  has  authorized  the  construction  of  8  gun- 
boats of  1,000  tons  displacement  and  16  knots  speed,  and  2  torpedo 

boats. 

TURKEY. 

Turkey  has  contracted  with  the  Cramps  for  a  3,000-ton  cruiser  of 
the  Denver  type.  The  speed  will  be  greater  than  that  of  the  Denver 

type,  possibly  22  knots. 

A  contract  has  also  been  signed  with  a  German  firm  for  the  recon- 

struction of  the  battleship  Assar-i-Tewfik^  but  as  yet  no  work  has  been 
done. 

The  Constantinople  correspondent  of  the  London  Time*  is  quoted 

as  saying  that  the  foreign  engagements  of  the  Porte  for  the  purchase 
and  renovation  of  warships  and  for  naval  and  military  artillery  now 

amount  to  $11,679,600,  while  the  treasury  is  absolutely  empty  and 
internal  debts  are  increasing  daily. 



IX. 

TABLE  SHOWING  NAVAL  TONNAGE  BUILT  AND  BUILDING  FOR 
DIFFERENT  CLASSES  OF  SHIPS  OF  THE  SEVEN  PRINCIPAL 
NAVAL  POWERS,  AND  SOME  GRAPHIC  TABLES. 

By  Lieutenant  Orlo  S.  Kxepper,  United  States  Navy, 

Staff  Intelligence  Officer. 

The  table  has  been  compiled  principally  from  a  British  Admiralty 

return.  It  includes  all  vessels  built  or  building  on  January  15,  1901, 

and  under  the  latter  head  includes  vessels  not  yet  laid  down,  but  for 

which  money  has  been  appropriated  and  which  will  be  laid  down  in 
1901. 

The  table  does  not  give  the  total  displacement  of  the  various  navies, 

as  all  gunboats,  auxiliaries,  etc..  are  omitted.  Our  converted  mer- 
chantmen are  all  omitted.  Antiquated  vessels  are  also  omitted,  but 

10  old  British  battleships,  armed  with  muzzle-loading  guns,  are 
included,  and  8  of  our  old  smooth-bore  monitors.  With  these  excep- 

tions, the  only  muzzle-loading  guns  included  are  on  the  Italian  battle- 
ship Duilio  (10,962  tons),  which  carries  four  17.5-inch  muzzle-loaders. 

The  5  British  submarines  were  not  given  in  the  return,  as  at  that 
time  their  building  was  kept  a  secret. 

France  authorized  20  submarines  on  April  1.  1901.  and  these  are 
included. 

While  the  table  is  of  no  great  practical  value,  figures  of  total  dis- 
placement always  being  deceptive,  it  gives  a  fairly  good  idea  of  the 

trend  of  modern  naval  construction. 

The  graphic  tables  are  designed  to  show,  in  the  clearest  manner 

possible,  the  comparative  strength  of  the  navies,  with  the  commerce 

they  have  to  protect  and  the  seacoast  they  have  to  defend. 
The  displacement  figures  are  taken  from  the  preceding  table,  the 

Value  of  exports  from  a  British  Parliamentary  return,  and  the  total 

miles  of  seacoast  from  data  prepared  by  the  United  States  Coast 
Survey. 

The  value  of  one  year's  exports  by  sea.  including  bullion  and  specie, 
i>   taken    as    the    measure   of   commerce,   and    this   seems    fair,   a-   the 

bxport  trad*'  is  what  i-  -ought  after.     The  value  of  British  exports 
[ncludes,  of  course,  exports  from  all  her  colonic-. 

411 
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TABLE  I. 

Tons  Uisplacement . 

Ha&eskips ,  Cruisers  cw*Z  Torpedo  Craft. 

251,^94 

Italy 

3ZZ.707 

Germany 

U.S. 

S07,4-g± 

Russia. 

Trance 

781,06S 

JSnaZetnaZ 

1 766,  8SS 





TABLE  IE. 

J&Zzie  ofExpofts  bySea.  for  one  lea?; 
indiu&ria  BizZ&on  a.nd,Specie/9<?99). 

f  fifssi 
Half 

Ttziss ia, 

2*3,676.  *66 

FrcLTice 

7-i-6,6-i-Z,7e?. 

Germ/my 

if 3  7276,7/7 

U.S. 

7,2^9,34-2, 479 

EttqlaruL' 

2, 84^8,  458,  4-5/ 





TABLEDI. 

Total  MUes  of  Sect  Coast, 

z/zdulzna  all Dependencies 'or  ColcnzalTbssessioris. ItaZy 

3675 

Germany 

4342 

Ja,p<trv 

Jharzce 

<S$01 

Russia, 

JXS. 

-17.3S4- 

England 

¥Z,9S9. 





TABLE  IV. 

Value  of  Exports, 

for  eacft  Toi-v  ofNapal  Displacement. 

Italy 

Japan 

*5Z5. 10 

JTi-ccnce 

r955.  SO 

*  14-06 .  10 

U.S. 

24-61.  80 

Geriruzriy 

24-80.  50 





TABLE  V. 

To7zs  Dis pUtceine-ri^ , 
for  ea-oh  A£ile  of  Sea,  Coa^t. 

V.S. 

za.'t 

Russia 

3/.Z 

Erujland, 

Jctpcaz 

France 

37.7 

Italy 

89.3 

Germany 

/OS.  6 





TABLE' 
Tons  Disvlxtcenvent  ofBou 

for-  eac?i2file  c 

U.S. 

12.15 

Russia, 

IS.  S3 

Entfland 

/S.86 

Ja.pa.ri 

20.13 

Trance 

39.13 

Germany 

3/ 
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INDEX. 

A. 

Page. 

.4.  battleship,  Denmark: 
Laid  down  .            10 

Type              15 
A,  torpedo  boat.  Turkey,  trials           145 

Aboukir,  armored  cruiser,  England: 
Description              £3 
Trials            108 

Ail i,< iraJ  Butakoff, coast-defense  ironclad, 
Russia: 

Description              93 
Laid  down.            11 

A  dz  a  in  a,  armored  cruiser,  Japan          87 

Agordat,  torpedo  cruiser,  Italy,  trials         137 
Air-shock  indicator.  Wolf   i          215 

AkatsuM,  torpedo  boat  destroyer,  Japan, 
ordered          19 

Akebono,  torpedo-boat  destroyer,  Japan. 
collision   --.         178 

Albemarle,  battleship,  England: 

Description          34 
Launched                11 

Albion,  battleship,  England,  trials        103 

Alg&rien, submarine,  France,  launched..  12 

Almas,  protected  cruiser,  Russia,  author- 
ized         20 

Aluminum  thermite        368 

Amiilii.  armored  cruiser,  Italy,  nut  to  be 
built            18 

Amazane, protected  cruiser, Germany: 

scription         88 
Launched               LS 

Ami  ml  Anbr.  armored  cruiser,  France  . ..        57 

Ami  nil    Ba/udin,  battleship.   France,  col- 
lision        169 

Am  a  "I  < Jharner,  armored  cruiser,  France, 
grounding        I7u 

Ammii  Duperri,  battleship,  Prance,  cas- 
ualty           ..      168 

Am miraglio   iii    Saint    Bon,  battleship 
Italy,  trials    135 

Ami  i  in  Dorla,battleship,ltaly,grounding      177 

Arhiiiih-.  torpedo-boat  destroy-)-.  France 
laid  down            In 

Ire,  torpedo-boal  des<  royer  or 
dered     16 

Ai<i"     ihallow-draugbt gunboat,  Prance         68 
Aiiiiiim  .  protected  cruiser,  England 

feci  a  In  eheat  hing  ■ .  i">> 
Ai  indm  .  protected  cr  tnai 

I  Rescript  Ion 
Launched  13 

Armor:  Page 

Armstrong,    Whitworth    plate,    test 
of         248 

Cammell,  K.N.C.  plate,  test  of         217 

De  Ruyter,  test  of  armor  plate  for        251 

Koningin    Regentes,    test    of    armor 
plate  for         255 

Notes  on          247 

Trials,  Sweden             259 

Armor  plates,  manipulation  of          :.'ti7 
Armor  protection,  changes  in.         2ti2 

Armstrong,  Whitworth  plate,  6  inch,  test 
of        248 

Arpad,  battleship,  Austria: 
Building            11 

Description            25 

Arquebuse,       torpedo-boat        destroyer, 
France,  laid  down              10 

Asagiri,  torpedo-boat  destroyer,   Japan. 
ordered            19 

Asahi,  battleship,  Japan : 
Description    _            74 
Trials                138 

AsashifWO,  torpedo-boat  destroyer.  Japan. 
ordered            19 

Askold,      protected      cruiser,       R\i- 
trials         111 

Aspem,  cruiser,  Austria,  casualty           181 

Assahan,  gunboat,  Holland: 
Description   -    69 
Trials    134 

Assistance,  repair  ship,  England: 
Authorized           15 

Description  . .      

Astrabad,  gunb<  tat .  1 1  ussia : 
Description   -         98 
Launched    14 

Audacieux,  torpedo  boati  France: 
Description  65 
Launched  13 
Trials.  [20 

Austria: 
Building  program  it 

perimental  field  gun 
.Mai-Hi.- 1  ai  nail  lei  16] 
Naval  budgel 

dd  down  1" 
launched  n 

Automatic  piatoli  not*  i  on  ttl 
i  - .  i ;/.   torpedo  i'-  ualt  \ 
Awataki  torp                                        d  19 

l  I  , 
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B. 

Page. 
i?,  torpedo  boat.  Turkey,  trials    145 

Babenberg,  battleship.  Austria: 

Building      14 

Description      25 

Bacchante,  armored  cruiser.  England: 

Description  ..    43 
Launched    11 

Baklan.  torpedo-boat  destroyer.  Russia: 
Description      99 
Launched    14 

Baliste,  torpedo-boat  destroyer.  France, 

ordered   '.      16 
Ballistics  of  small  arms    215 

Barfleur.  battleship.  England,  rate  of  fire.  1S6 

Barham,    protected     cruiser,    England, 
grounding     „  163 

Barracouta,  protected  cruiser,  England, 
casualty    163 

Bayan. armored  cruiser.  Russia: 

Ammunition  supply     94 
Launched      14 

Bedford,  armored  cruiser,  England: 

Description  ..    40 
Laid  down    10 

Bekass.  torpedo-boat  destroyer.  Russia. . .  99 
Belgium,  field  gun    230 

Belter,  torpedo-boat  destroyer.   France, 
ordered    16 

Belle  isle,  experiments.  England    242 

Benboic.  battleship,  England,  collision    161 

Berwick, armored  cruiser. England: 

Description    40 
Laid  down      10 

Beskytteren ,  torpedo  transport.  Denmark: 
Dimensions      34 

Launched    11 

Bl ixt.  torpedo  boat.  Sweden,  trials    145 

Boer  field  gun      224 

Bogatyr.  armored  cruiser.  Russia: 
Description    94 
Launched    14 

Boilers: 

Babcock-Wilcox  water-tube    303 
Belleville  automatic  feed  regulator  ..  301 

Belleville  water-tube    300 

Committee  appointed  by  Admiralty.  282 

Durr  water-tube    305 
Instructions    to    water-tube    boiler 
committee     

Interim  report  of  water-tube  boiler 
committee    285 

Letters  from  Mr.  Belleville    290 

Niclausse  water-tube...    302 
Notes  on    282 

Service  performed  by  French  vessels 
fitted  with  Belleville      298 

Trials  of  the  Minerva  and  Hyacinth..  289 

Yarrow  water-tube    304 

Bombarde,     torpedo-boat     destroyer, 
France,  ordered    16 

Borchardt-Luger  automatic  pistol    218 
Boree.  torpedo  boat.  France: 

Launched    12 
Trials    126 

Borodino,  battleship.  Russia: 

Description    '.mi 
Laid  down    11 

Page. 

Bouet-Willaumez.  torpedo  boat,  France. 
sunk      172 

Boyarin,  protected  cruiser,  Russia: 
Description        % 

Laid  down    n 

Launched      14 
Breech  mechanism: 

Vickers- Maxim  7.5-in.  R.F.gun .    187 

Vickers  9.2-in.gun    165 
Br  is.  torpedo  boat,  Sweden,  trials    145 

Browning,  J.  M.,   Colt   automatic  pistol 
invented  by      220 

Bullfinch,  torpedo-boat    destroyer.  Eng- 
land ,  trials        117 

Buhcark,  battleship.  England,  trials    103 
Bussard.  cruiser.  Germany,  casualty    175 

Cambrian  class,  protected  cruisers,  Eng- 
land, effects  of  sheathing      155 

Cammell  4-inch  K.  X.  C.  plate,  test  of    247 

Carabine,  torpedo- boat  destroyer.  France, 
laid  down      10 

Cara vane,  transport,  France,  sunk    170 

Cariddi.  gunboat.  Italy,  wrecked      177 
Ca taluna,  armored  cruiser,  Spain: 

Description      100 
Launched    14 

Catapulte.     torpedo-boat     destroyer. 
France,  ordered      16 

Cei-Rigotti  rifle    212 
Centurion,  battleship,  England: 

Casualty    161 

Rate  of  fire    1^6 

Challenger,  protected  cruiser,  England: 
Description    5i 
Laid  down        10 

Charybdis,    protected    cruiser.    England, 
casualty    163 

Chateaurenault,     protected      cruiser. 
France,  trials    125 

China,  new  ships  and  torpedo  boats    33 

Circe,  torpedo  gunboat,  England,  recon- 
struction    H7 

Coaling  records: 
England    158 

Germany        158 

Cobra,  torpedo-boat  destroyer,  launched .  12 
Colt  automatic  pistol    220 

Commonwealth,  battleship,  England,  re- 
ported dimensions    15 

Comparison.   County.   Cressy,  and   Drake 
classes    49 

Condi,  armored  cruiser.  France: 
Description    57 
Laid  down    10 

Condi  class,  armored  cruisers.  France.. 
Conqueror,  battleship.  England,  casualty  161 
Construction: 

Abroad.    9 
Austria    14 
Denmark    15 

England                   15 
Franco    16 

Germany    17 
Greece    17 
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Construction— Continued. 
Holland    IT 

Italy.   .-   --    18 

Japan     -      18 
Mexico   -   -    20 

Norway        20 
Russia        2u 

Sweden   -    21 

Turkey...        83 
Cornwall,  armored  cruiser,  England: 

Description  .  .    40 
Laid  down    10 

CurtLicallis,  battleship,  England    34 

County   class,    armored    cruisers,    Eng- 
land  -   ---  40 

Cressy,  armored  cruiser,  England : 
Casualty      162 

Description       .-  43 
Trials    108 

Cressy  class,  armored  cruisers,  England: 
Description      43 

9.2-in.  guns  for      183 
Cruiser  for  Turkey,  description. -    23 

Cumberland,  armored  cruiser,  England: 

Description   ,.  ...    40 
Laid  down    10 

Cyclone,  torpedo  boat,  France, casualty..  172 

Cygnet,  torpedo-boat  destroyer,  England, 
collision    166 

Cynthia,    torpedo-boat    destroyer,    Eng- 
land, collision...    106 

D. 

Dard,  torpedo-boat   destroyer,    France, 
ordered            16 

Dardo,  torpedo-boat  destroyer,  Italy: 
Description          74 
Launched              13 

Trials         137 

Daring,  torpedo-boat  destroyer,  England, 
boiler  explosion          lot; 

Darmancicr-Dalzon  field  gun        £81 

Dasher,  torpedo-boat  destroyer.  England. 
collision         107 

Daudeteau  magazine  rifle        213 

De  Bange  obturator,  employed  in  7.5-in. 
Vickersgun         18] 

Decidie,  gunboat,  France,  boiler  explo- 
sion   -   --         171 

Denmark: 

Building  program           ]."> 
Naval  budget     

New  ships  and  torpedo  Itoats        34 
Ships  laid  down    lu 

launched      1] 
trials                103 

Dt  Buyter,  battleship,  Holland: 
Laid  down    11 

Test  of  armor  plate  for         25] 
/'    ah   armored  cruiser,  I  rant 
Armamenl  80 
i .  i  [inched  \2 

latum  battleship,England.casualt  j  161 

//. ,  a  tation,    i  j.ii  t  lesbip    I  ra  nee    recou 
struction  .  U< 

Page. 

Diadem,  protected  cruiser,  England: 

Casualty        163 

Computation  of  i.  h.  p        110 

Effects  of  sheathing         155 

Djigit,  cruiser,  Russian,  casualty        180 
Dominion,  battleship,  England,  reported 
dimensions            15 

Donegal,  armored  cruiser,  England: 

Description          40 
Laid  down            10 

Dove,  torpedo-boat  destroyer.  England, 
trials          118 

Drake,  armored  cruiser,  England : 

Description            46 
Launched          11 

Dristigheten,  coast -defense  ship,  Sweden. 
launched              14 

Duncan,  battleship,  England: 

Description          34 
Launched   _        11 

Dupetit  -  Thouars,       armored       cruiser. 
France,  launched          12 

Dupuy  de  Lome,  armored  cruiser,  France, 
casualty        170 

E. 

E,  armored  cruiser,  Austria : 
Description    14 
Laid  down      lo 

Ehrhardt  field  gun    225 

Elfin,  royal  yacht,  England,  casualty    166 

Elswiek,   6- in.    rapid   fire,   twin   mounts, 
for    189 

Emanuele     Filiberto,    battleship,    Italy, 
trials    135 

Encounter,  protected  cruiser.  England: 
Description        52 
Laid  down    10 

Engineering  notes...    279 

England: 
Building  program    15 

Coaling  records    1  > 
Marine  casualties    l«;i 

Naval  maneuvers    363 

Navy  estimates    4:>3 

Navy  league    :;i- 
New  shipbuilding  program      i:U 
New  ships  and  torpedo  boats     :>4 
Personnel   

Reconstructions    147 
Sheathing  of  ships     153 
Ships,  laid  down            -      In 

launched                     ...  n 
trials      108 

Target  practice 
Ept  • .  torpedo  boat  destroyer,  i  ram 
Launched  i  I 

Trials 
EpU  u    torpedo  boat  deal roj  er 
ordered  LA 

ESrmat  k,  Ice  bn                               inst  rue 
tloli  Id 

n.      torpedo  boat      dest  r o 
i  ranee  launched  18 

d  dot*  n  10 

• 
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Pago. 
Espieyle,  sloop,  England: 

Description          52 
Launched   _    12 

Espignole,     torpedo-boat    destroyer, 
France : 

Launched    12 

Trials    126 

Essex,  armored  cruiser,  England    40 

Euro,  torpedo-boat  destroyer,  Italy: 
Description   -    74 
Launched    13 

Euryalus,  armored  cruiser.  England: 

Damaged  by  fire        162 

Description    43 
Launched      11 

E.rm <) uth.  battleship,  England      .'34 
Expeditionary  force  to  China.  German .  _ .  41'J 

Arrangements  for  handling  men  at 
terminal        423 

Difficulties  in  stowage  of  material    424 

Regulations  governing.      430 

Space  assigned  officers  and  men    430 
Transports  with    431 

Explosives: 
Casualties          272 

Xoies  on      209 

Picric  acid,  dangers  of    273 

Table  showing  powders  used  by  vari- 
ous nations  ..    274 

Express,    torpedo-boat    destroyer.'  Eng- 
land, trials   •    118 

F. 

F,  battleship,  Germany,    i>5 

Falcon,    torpedo-boat    destroyer,     Eng- 
land, trials      118 

Faniome.  sloop,  England: 

Description    52 
Launched    12 

Farfcvdet,  submarine,  France: 
Laid  down        10 

Launched    12 

Ferret,  torpedo-boat  destroyer.  England, 
trials    118 

Flamberge,    torpedo-boat    d  e  s  t  r  o  y  e  r, 
France,  laid  down    10 

Fleurus,   torpedo  gunboat,   France,  col- 
lision       171 

Field  guns: 
Austria,  experimental    329 
Boer    224 

Darmancier-Dalzon    231 
Development  of  resulting: from  Soitth 
African  war      223 

Ehrhardt   

German    230 

Krupp.  for  Italy      233 

Machine-gun  sections      234 
Nordenfelt,  for  Belgium..    230 
Xotes  on    223 

Pom-pom.  Maxim  1-pdr    223 
Schneider    233 

S\vi<s    227 

Fili a.   torpedo-boat    destroyer,    Ru>sia. 
launched..        14 

Page. 

Firing   circuits,    employed    in    Majestic 
class     .      190 

ForeL  torpedo-boat  destroyer,  Russia: 
Description          99 
Launched             14 
Trials            u 

Formidable,  battleship.  England,  trials..      104 
Formidable,  battleship,    France,    recon- 

struction    

Formidable   class,  battleships,   England, 
12-in.  wire- wound  guns  for   

Framee,  torpedo-boat  destroyer,  France, 
sunk     .   _.         iii  . 

Franca  is.  submarine.  France,  launched  .        12 
France : 

Building  program              lg  I 
Increase  in  personnel        435  I 

Marine  casualties             igy  ' 
Naval  budget           431a 
Xa val  maneuvers        4tffi 
Xavy  league  .          35» 

Xe w  ships  and  torpedo  boats          57 
Reconstructions.          147  I 

Shipbuilding  program        434  I 
Ships,  laid  down            10 

launched     _.,            \-> 

trials...   '_._        ]oj  I 
Target  practice      235. 24U 

Franceaque,      torpedo-boat      destroyer, 
France,  ordered..          i<j| 

Friccia,   torpedo-boat    destroyer.    Italy. 
trials       

Freddi  automatic  rifle   

Frcija,  protected  cruiser.  Germany: 
Xew  guns  mounted            tiJM 
Trials      13J 

Friberg-Kjellman  automatic  rifle    

Fronde,  torpedo-boat  destroyer,  Franc. 
ordered     

Furious,  protected  cruiser.  England,  coal- 
ing record...         158 

(x. 

(r,  battleship.  Germany: 
Description     
Laid  down   ..                11 

Gazelle,  protected  cruiser.  Germany          ti8 

Gelderland,  protected   cruiser,   Holland, 
t  rials        P33 

General  Admiral  Apraksin,  coast-defense 
ship,  Russia,  sheathing           154 

(Jenora.  armored  cruiser,  Italy,  not  to  be 
built          18 

Germany: 

Building  program.           17 
Coaling  records   

Expeditionary  force  to  China        4 
Field  gun     

Increase  in  personnel   

Infantry  rifle        I 
Marine  casualties         1 

Naval  maneuvers   

Naval  program  and  budget   
Xavy  league   

Xew  ships  and  torpedo  boats   

2i  1? 
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Germany— Continued.  Page. 
Reconstructions    149 
Sheathing  of  ships    157 
Shipbuilding  program      437 
Ships,  laid  down   -  11 

launched     -  -  13 
trials    130 

Giuseppe     Garibaldi,     armored     cruiser. 
Italy: 

Boiler  explosion   -  -  177 
Trials    136 

Gkrire,  armored  cruiser.  France..    57 
Gneisenau,   training  ship  ,  Germany. 
wrecked      176 

Gnome,  submarine.  France,  laid  down    in 
Goliath,  battleship.  England,  casualty  ...  ltfl 
Goo-l  Hope,  armored  cruiser,  England: 

Description    46 
Launched      11 

Oorlitza,  torpedo-buat  destroyer,  Russia-  99 
Gossamer,  torpedo  gunboat,  England,  re- 

construction     147 

Graphic  tables      444 
GratrJt.  torpedo-boat  destroyer,  Russia..  99 
Greece,  building  program..    17 

^Marine  casualties      177 

Greyhound,  torpedo-boat  destroyer,  Eng- 
land, launched    VZ 

Bromovoi,  armored  cruiser,  Russia,  trials.  140 

Srondeur,  torpedo    boat,    France,    casu- 
alty.  ---.    172 

don,  armored   cruiser,   France,    di- 
mensions   60 

Gun  carriages  {see  Gun  mounts). 
Gun  mount,  barbette.  Vickers.  description 

of    183 

Gunnery  schools    239 
Gunnery  ships    340 

Gun  mounts- 
Barbette  mount  for  7.5-in.  R.  F.  gun  . . 
England, Vickers.  for  9.2-in.  and  7.5-in  183 
Krupp.  electric  power       191 
Twin  mounts  for  Elswick  6-in.  R.  F. . .  189 
Twin  mounts.  Schneider,  for  5.9-in. 
B.  F    ISO 

Vickers,  hydraulic  power       191 
Anns  and  mounts,  notes  on   -    183 
Guns,  rieb. 
Runs: 

Firing  circuits  as  employed  in  S(aj 

192 
England,  coi  of  5  and  6-in.  in 
          is:; 
In.  machii 

Siting  gu i.  191 
dickers  Maxim,  breecb    median 

r  ■  3  In.  and  7.5  in.  [run  l  SO 
5-in.   B    P     Welin    I  i 

       183 
.  tried 

ri..  for  <'■  188 
12- in.  wire  wound    for  Formidable 

JY  i:u 
kjecondai  104 

tO    II   iii l'.u 

L252     "! 

Guns— Continued.  Page. 

Hotchkiss,  3-pdr.  semi-automatic — 
Description    194 
Trials    196 

Rapid-fire,  V  ickers-Maxim  7.5-in.. 
description        186 

Vickers*  9.2-in..  breech  mechanism. . .  185 

H. Habicht,  gunboat,  Germany,  casualty. ...  175 
Habsburg,  battleship,  Austria: 

Description    25 
Launched    11 

Hagen,  coast-defense  ship,  Germany: 
Reconstructed    149 
Trials      130 

Hai  Yung,  protected  cruiser,  China    33 
Hannibal,    battleship,    England,   coaling 
record..        159 

Harpon,  torpedo-boat  destroyer,  France, 
ordered    16 

Harusame,  torpedo-boat  destroyer,  Japan, 
ordered    19 

Hato,  torpedo  boat,  Japan,  ordered    19 
Hatsuse,  battleship,  Japan: 

Description    74 
Trials        138 

Hayatori,  torpedo-boat  destroyer,  Japan, 
ordered       ._    .  19 

Herloff  Trolle,  coast-defense    ship,  Den- 
mark, trials        1(13 

Hertog  Hendrik,  battleship,  Holland  laid 
down        11 

Hibari,  torpedo  boat,  Japan,  ordered    19 

Hoche,  battleship,  France: 
Reconstructed.    148 
Trials      124 

Hogue,  armored  cruiser,  England: 
Description      43 
Launched    11 

Holland : 
Building  program    17 
Naval  estimates      439 
New  rifle    213 

New  shipsand  torpedo  boats...    69 
Ships,  laid  down        H 

launched    L3 
trials    132 

Hood,  battleship,  England,  casualty    162 
Hotchkiss  3-pdr.  semi-automatic  gun        194, 196 
Hydra,  torpedo  boat,  Holland.  70 

fcZzumo,  armored  cruiser,  Japan  .          38 

Imperator  Alexandi  r  III 

Description 
Laid  down  i 
Launcbe !  l  i 

Imperato) 

Trial 

Implacable  bat  tie  hip,  '■ 
J, nil   Intl./.  "</.    .  prOtl 

i 
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Infanta  Isabel,  cruiser,  Spain,  boiler  ex- 
plosion   181 

Italy: 

Building  program    18 
Field  gun   -    233 
Marine  casualties    177 

Naval  budget      437 

Navy  league   -    357 

New  ships  and  torpedo  boats    72 
Sheathing  of  ships    157 

Ships,  launched    13 
trials      135 

Itoate, armored  cruiser,  Japan: 

Description    88 
Trials    139 

Jacob    Bagge,  torpedo    cruiser,  Sweden, 

trials   --    1-14 

Japan: 
Building  program  _        18 
Extraordinary  expenditures    438 
Marine  casualties    178 

Naval  budget        437 
Naval  maneuvers    397 

New  ships  and  torpedo  boats    74 

Ships,  launched   -  13 
trials   -   —  138 

Jason,  torpedo  gunboat,  England,  recon- 
struction  -   —  147 

Jan  line,  torpedo-boat  destroyer,  France, 
ordered    lk> 

Jeanne  <V Arc.  armored  cruiser.  France. . .  00 

Jena,  battleship.  France,  trials    124 

Jules  Ferry, armored  cruiser. France: 
Description      63 
Laid  down      in 

K. 

Kagul,  first-class  cruiser,  Russia,  author- 
ized     .-         20 

Kaiser     Friedrich    III,    battleship,    Ger- 
many, casualty         1 73 

Kaiser  Karl    17,  armored    cruiser,   Aus- 
tria         30 

Kaiser  Wilhelm  II,  battleship,  Germany. 

( :asualty        175 
Kamchatka,  collier,  Russia,  building          80 

Kangaroo,  torpedo-boat  destroyer,  Eng- 
land: 

Description          54 
Launched             12 

Trials         lis 

Kari,  torpedo  boat,  Japan,  ordered           19 

Kasumi,  torpedo-boat  destroyer.  Japan, 
ordered          19 

Katsuragi,  cruiser,  Japan,  sunk        178 

Kefal,  torpedo-boat  destroyer,  Russia: 
Description            99 
Laid  down          11 

Kent,  armored  cruiser,  England: 

Description          40 
Launched          11 

Kersaint,  cruiser,  France  grounding         171 

Kiii,  torpedo  boat,  Japan,  ordered   

Page. 

King  A Ifred,  armored  cruiser,  England  .. 

King    Edward,   battleship,   England,   re- 
ported dimensions     

Kleber,  armored  cruiser,  France,  arma- 
ment    

Kniaz  Potemkin  Tavritcheski,  battleship, 
Russia: 

Description   
Launched       

Kniaz  Suvaroff,  battleship,    Russia,   de- 
layed   _   

Koningin  Begentes,  battleship,  Holland: 
Launched   

Test  of  armor  plate   -..   

Korrigav,  submarine,  France,  laid  down. 

Krupp  field  gun  for  Italy   

Krupp  gun  mounts,  electric  power   

Krupp  modified  "Welin  screw   
Kubik,  torpedo-boat  destroyer.  Russia  ... 

L. 
Lampo,  torpedo-boat  destroyer.  Italy: 

Launched   
Trials   

Lancaster,  armored  cruiser.  England: 

Description   
Laid  down       

Lance,  torpedo  boat,  France,  trials   

Lee,  torpedo-boat  destroyer,  England: 
Grounding   
Trials   

Lion  Gambetta, armored  cruiser.  France: 

Description   
Laid  down   ..   

Leven,  torpedo-boat  destroyer,  England. 
casualty   

Leviathan,  armored  cruiser,  England: 

Description   
Launched    

Lightning,  torpedo  boat,  England, dimen- 
sions  

Liquid  fuel       

Accident  on  board  the  Kaiser  Fried- 
rich  III   

Cost  at  eastern  ports   
Trials  on  board  the  Jena   

Ophir   

Surly   
Use  on  board  the  steamship  Cow 

Lively,  torpedo-boat  destroyer,  England: 
Launched    

Trials...   

Losos,  torpedo-boat  destroyer.  Russia: 
Description   
Laid  down   

Lntin.  submarine,  prance.  laid  down   

M. 

46 

15 

6!) 

91 

13 

91 13 

255 

in 

233 
191 

192 

99 

13 

138 

10 

in 

126 

167 

119 

62 

10 

167 

4<3 

11 

55 

280 

280 281 
280 

280 280 

12 119 

99 

11 

Id 

34 Machine-gun  sections   

Machine  guns  ms.l 
Magnificent,  battleship,  England,  coaling 
record   

Majestic,  battleship.  England: 

Coaling  records   

Gun-firing  circuits        192 
records    — 

1 58 

158 
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Mannlicher  automatic  pistol      221 
Mannlicher  rifle,  new      202 
Marine  casualties: 

Austria            161 

England  -   -      161 
France    169 

Germany   -    173 
Greece   -   -  -      177 

Italy.          177 

Japan        178 
Russia    180 

Spain          181 
Turkey      181 

Mars,  battleship,  England,  coaling  record  15* 
Marseillaise,  armored  cruiser,  France: 

Description   —  57 
Launched    12 

Maxim  1-pdr.  field  gun  (Pom-pom)-    223 
Maxim  .303-in.  machine  gun    183 
Maxim  guns  for  torpedo  boats,  France  ..  194 
Mediterranean  squadron,  England,  speed 

trial         ...  Ht7 

Medusa,  protected  cruiser,  Germany: 
Description    68 
Launched    13 

Melpomene,  frigate,  France,  grounding. _  170 

Merlin,  sloop,  England: 
Description      52 
Laid  down      10 

Mermaid,   torpedo-boat  destroyer,   Eng- 
land, casualty      167 

Meteor,  torpedo  boat,  Sweden,  trials    145 
Mexico: 

Building  program    20 
Naval  construction    440 

Mikasa,  battleship,  Japan: 
Description    84 
Launched      13 

Minerva,    protected     cruiser,    England, 
trials.    112 

Mist rtd.  torpedo  boat,  France: 
Description    65 
Launched        12 

Monmouth. armored  cruiser,  England    40 

Montagu,  battleship,  England: 

Description      ;(i 
Launched    n 

Montcalm,     armored     cruiser,     Prance, 
dimensions    80 

Moot  ken,  shallow-draught  gunboat,  Eng- 
land: 

l  Ascription    ">:s 
Laid  down      10 

submarine,  France,  trials    127 
Mousquet,  torpedo-boat  destroj  er,  France, 
ordered    16 

fueton,  torpedo-boat  destroj 
ace,  ordered  -          16 

Mura  ame,torpedo*boa1  destroj  i  r  Japan, 
ordered   -    19 

Mn!  i,,  ■  England: 
   168 

Trials    113 

Myrmidon,  torpedo*boat  destroj 
land  ISO 

x. Page. 

Narval,  submarine,  France,  trials    127 
Nauarchos    Miaulis,    cruiser,    Greece, 

grounding   -      177 
Nautilus,  training  brig, England,  casualty  165 

Naval  estimates  of  foreign  powers  for  the 

fiscal  year  of  1901-1902    433 
Naval  maneuvers  of  1900    363 

England    363 
France    412 

Germany    416 

Japan      397 

Naval  tonnage  built  and  building  for  dif- 
ferent classes  of  ships  of  the  seven  prin- 

cipal naval  powers— a  table    441 
Navy  leagues    347 

England    348 
France      355 

Germany        351 

Italy    357 
Spain    360 

Xernho,-  torpedo-boat    destroyer,    Italy, 
launched      13 

New  armored  cruisers,  England,  type.. .  16 

New  ships  and  torpedo  boats: 
Austria   _  25 

China        33 
Denmark...    34 

England          34 
France    57 

Germany   ..    65 
Holland        69 

Italy      72 

Japan      74 
Russia      90 

Spain...        100 

Niger,  torpedo  gunboat,  England,  recon- 
struction   -   -  -    147 

Niitaka,  protected  cruiser,  Japan: 
Description    89 
Ordered...    19 

Xiji,    torpedo-boat    destroyer,    Japan, 
wrecked   -  1 78 

Niobe,  protected  cruiser,  Germany: 
Description    68 
Trials    130 

Xinrd,  battleship,  Sweden,  trials      U4 

Sourd  Brabant,  protected  cruiser.  Hol- 
land, trials   -    133 

Nordenfelt  field  gun  for  Belgium  .  230 
Norway: 

Building  program .    -    80 
Naval  budget.      139 

Notes  on  engineering        279 

Ordnance  and  armor —      188 
Novik,  protected  cruiser,  Russia: 

Description    91 
Launched      i ' 

-  torpedo  boat,  Japan,  collision  179 
torpedo  boat   Japan,  boiler  explo 

■ion    '79 
torpedo  boat,  Japan,  Launched  18 

Wo,  88,  torpedo  boat,  Japan,  Lsunohed  18 
pedo  boal .  England  collision  180 

torpedo  boat.  Japan,  collision  178 
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No.  47,  torpedo  boat,  Italy,  boiler  explo- 
sion    178 

No.  57,  torpedo  boat,  England,  casualty..  169 
No.  80.  torpedo  boat.  England,  casualty.-  169 
No.  91,  torpedo  boat,  France,  casualty  . . .  173 
No.  98,  torpedo  boat,  England: 

Description  1    54 
Launched      12 

No.  99,  torpedo  boat,  England: 
Description      54 
Launched   .    12 
Trials        124 

No.  106,  torpedo  boat.  France,  casualty. . .  173 
No.  107,  torpedo  boat,  England: 

Description    54 
Launched    12 

No.  IIS,  torpedo  boat,  France,  laid  down.  10 
No.  lhl,  torpedo  boat,  France,  trials    127 

No.  178.  torpedo  boat,  France,  boiler  ex- 
plosion   173 

No.  SOU,  torpedo  boat,  Russia,  collision...  180 
No.  207,  torpedo  boat,  Russia,  sunk    180 

No.  .'.?•?,  torpedo  boat,  France,  laid  down.  10 
No.  2UO,  torpedo  boat,  France,  trials    127 

No.  .">.'.  torpedo  boat,  France,  launched..  12 
No.  2k3.  torpedo  boat,  France,  launched..  12 

No.  ."»-',  torpedo  boat,  France,  casualty  ..  173 
No.  :\o.  torpedo  boat,  France,  trials    127 

Nos.  %l&  to  .'.'I,  torpedo  boats,  France: 
Laid  down    in 
Ordered    16 

No.  .'■'.'.  torpedo  boat,  France,  launched..  12 
Nos.  -'■'■'>  to265,  torpedo  boats,  France: 

Laid  down    10 
Ordered    16 

Nos.   -''.'<'  to   276,  torpedo    boats,  France, 
ordered    16 

No.  .' 7 7,  torpedo  boat,  France. ordered  ...  16 
Nymphe,  protected  cruiser,  Germany: 

Description    68 
Trials    131 

O. 
Oboro,    torpedo-boat    destroyer,    Japan, 
casualty    1 79 

(>rl in,  sloop,  England: 
Description    52 
Laid  down    10 

okcan,  training  transport,  Russia: 
Description    20 
Laid  down    11 

Onyx,  torpedo  gunboat.   England,   colli- 
sion   165 

Ophir,  torpedo  boat,  Holland: 
Description    71 
Launched    13 
Trials    134 

Opossum,  torpedo-boat   destroyer.   Eng- 
land, casualty     167 

Ordnance,  notes  on    183 
Orel,  battleship.  Russia: 

Description    90 
Laid  down    11 

Orkan,  torpedo  bout.  Sweden,  trials    L45 

Orwell,  torpedo-boat  destroyer,  England, 
collision   .      166 

Page. 

Osetr,  torpedo-boat  destroyer,  Russia: 
Description         99 
Launched          14 
Trials        144 

Osprey.  torpedo-boat  destroyer,  England, 
collision         167 

Ostrich,  torpedo-boat  destroyer.  England. 
trials       ...      120 

Osiro,  torpedo-boat  destroyer,  Italy: 
Description          74 
Launched          13 

Ot checkoff,  first-class  cruiser,  Russia,  au- 
thorized   :          20 

P. 

Pamyat  Azova.  armored  cruiser,  Russia, 
defects  in  sheathing        154 

Pet  n  dora,  cruiser.  England,  trials        Ii2 

Pangrango,  torpedo  boat.  Holland: 
Description          71 
Laid  down          11 
Launched            13 
Trials         134 

Panther,  gunboat,  Germany: 
Description          69 
Laid  down          11 
Launched          13 

Patrie,  battleship,  France: 
Description          57 
Ordered          16 

Pegasus,  protected  cruiser,  England,  cas- 
ualty       164 

Pe repel,    torpedo-boat    destroyer,    Rus- 
sia        99 

Peresviet,  battleship,  Russia,  trials        139 

Pertuisane,    torpedo-boat    destroyer, 
France,  launched            12 

Pique,   torpedo-boat   destroyer,  France, 
trials            126 

Pisa,  armored  cruiser,  Italy,  not  to  be 
built    -          18 

Pistolet,  torpedo-boat  destroyer,  France, 
ordered          16 

Plovt  r.  gunboat,  England. casualty.        165 

Pom-pom  Maxim  1-pdr.  field  gun        223 
Ponce  '/<    Leon,  cruiser,  Spain,  reported 

wrecked    %.         181 
Portugal: 

Reconstructions        151 

Ships,  trials        139 

Powerful,  protected  cruiser.  England,  ef- 
fects of  sheathing        156 

Prince  George,  battleship.  England,  coal- 
ing record      !        159 

Prince  of  Wales,  battleship,  England: 
Description          88 
Laid  down              10 

Prinz    Adalbert,   armored    cruiser.   Ger- many: 

Description         67 
Laid  down          11 
Launched          13 

Prize  firing: 

England,  channel   squadron,  partial 
return.  1900.   

For  1899,  England,  return       M 
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Proposed  new  cruiser  for  Sweden,  de- 
scription _   .-          21 

Proposed  submarine  boat  for  Sweden, 
description         22 

Psilander,  torpedo  cruiser,  Sweden, 
trials        144 

Q. 

Queen,  battleship,  England: 
Description   
Laid  down     

R. 

Racehorse,  torpedo-boat  destroyer,  Eng- 
land: 

Description..   
Launched   

Rainha    D.   Amelia,     cruiser,    Portugal, 
trials   

Rapid-fire  guns  (see  Guns). 
Ravi  ere,  torpedo-boat  destroyer,  France, 

laid  down   

Rate  of  fire,  Centurion  and  Barfleur   
Reconstruction  of  old  ships: 

England   
France     

Germany     
Portugal   
Russia   

Regiua  Elena,  battleship,  Italy: 
Description   
Proposed   

Begina  Margherita,  battleship,  Italy : 
Description   
Launched   

Beina  Regente,  protected  cruiser,  Spain. 
flepublique,  battleship,  France: 

Description   
Ordered     

Repulse,    battleship,    England,     coaling 
record       

Sequin,  coast-defense  ship,  France,  recon- 
struction.  

'Research,  surveying  vessel.  England,  col- 
lision  

Resolution,  battleship,  England,  coaling 
record   

Retivisan,  battleship.  Russia,  launched  .. 
Rinaldo,  sloop,  England,  launched   
Rindjani,  torpedo  boat,  Holland,  launched 

Rocket,  torpedo-boat  destroyer,  England, 
ualty   

Roebuck,  torpedo-boat    destroyer,  Eng- 
land: 

Description   
Launched    

Sussell,  battleship,  England : 
Description   
Launched    
lia: 

Building  program   
Marin<-  casualties   

i v;ii  budget  -.-   
New  ships  and  torpedo  boats 
Recon  i  ructions   
Shipbuilding  program   

39 10 

54 
12 

139 

10 

186 

147 
147 

149 

151 

151 

18 

73 

13 101 

57 
16 

158 
149 

165 

158 

13 

12 

13 

108 
54 

12 

34 

II 

90 

ISO 

13.-. 

'.(II 

136 

Russia— Continued. 

Ships,  laid  down 
launched   
trials   

Page. 

11 
13 

.      139 

S. 

Sabre,   torpedo-boat    destroyer,  France, 
ordered     

Sagaie,  torpedo-boat  destroyer,  France, 
ordered       

Salve,  torpedo  boat,  France,  trials   
Sandpiper,  river  gunboat,  England,  sunk. 
Sarbacane,    torpedo-boat    destroyer, 

France,  laid  down   
Schneider  field  gun   e   

Schnieder  twin  mount  for  5.9-in.  R.F.  gun. 
School  ships  building  for  Spain     
Scorpion  used  as  target  by  Crescent   
Scylla,  torpedo  boat,  Holland     
Seal,  torpedo-boat   destroyer,   England, 
casualty   — _......     

Secondary  battery  guns.  France   
Sevastopol,  battleship,  Russia: 

Casualty     
Trials     

Shark,  torpedo-boat  destroyer,  England, 
trials   .,     

Shearwater,  sloop,  England,  trials   
Sheathing  of  ships: 

England     
Germany   
Italy   

Shehab,  torpedo  boat,  Turkey,  boiler  ex- 
plosion  

Ship- building  program: 
Austria   
Denmark       

England   
France   

Germany     
G  reece   
Holland   

Italy   
Japan     
Mexico   -.         
Norway   
Russia   
Sweden   
Turkey   

Ships  laid  down  since  last  report: 
Austria   
Denmark   
England   
France    

Germany   
Holland   
Russia   

Ships  launched  since  lasl  report: 
1  ria     -   

Denmark 
England. 
Franoi Germans 
Holland 
It  ah 

Japan 

16 

16 

126 

165 10 

233 

190 102 

245 

70 

168 

194 
180 

140 

120 

114 153 

157 

157 

181 14 

15 

15 

16 

17 

17 

17 
18 

18 

20 

20 

30 
21 

23 

in 111 

in 

Id 

11 
11 
11 

11 

11 

11 

1  I 

I  ; 

1  I 

i;; 
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Ships  launched  since  last  report— Cont'd. 
Russia    13 

Spain      14 
Sweden    14 

Shirakuma,      torpedo  -  boat     destroyer, 
Japan,  ordered    19 

Shirataka,  torpedo  boat,  Japan,  launched  13 

Sighting  guns,  England. ..    194 
Silure,  submarine,  France,  laid  down    10 

Simoun,  torpedo  boat,  France: 

Description    65 
Launched    12 

Sirene,  submarine,  France: 
Laid  down   1    10 

Launched    12 

Sirocco,  torpedo  boat,  France: 

Description    65 
Launched      12 

Skipjack,  torpedo  gunboat,  England,  re- 
construction    147 

Skvorets,  torpedo-boat  destroyer,  Russia  99 

Slava,  battleship,  Russia,  building    2<) 
Small  arms: 

Ballistics      215 

Borchardt-Luger  automatic  pistol. . .  21S 

Cei-Rigotti  rifle   •    212 
Colt  automatic  pistol    220 

Daudeteau  magazine  rifle    213 
Freddi  automatic  rifle    204 

Friberg-Kjallman  automatic  rifle    208 
German  infantry  rifle    198 

Holland,  new  rifle    213 

IMannlicher  automatic  pistol    221 

Mannlicher  rifle,  new    202 
Notes  on    198 

Table  showing  those  used  by  various 
nations    214 

Small-arm  target  practice.    242 
South  African    war,    effect    on   develop 

ment  of  field  guns    223 

Sova,  torpedo-boat     destroyer,    Re- 
launched    14 

Spain: 
Marine  casualties.    18] 

Navy  league     ...  :>*;n 

New  ships  and  torpedo  boats  ion 

Reforms  in  naval  expenditure    »:>'.' 
Ships  launched    14 

Spartiate,  protected  cruiser.  England: 
Defects  in  sheathing        .  154 
Trials    Ill 

Speedwell,  torpedo     gunboat,    England, 
casualty    165 

Sprightly,  torpedo-boat  destroyer,    Eng- 
land : 

Launched    12 

Trials          120 

Stchegol,  torpedo-boat  destroyer,  Russia  99 
Steam  trials: 

Denmark    103 

England    L03 
France    124 

Germany    L30 
Holland    132 

Italy       135 

Page. 

Steam  trials— Continued. 

Japan    Us 
Portugal...    139 

Russia    139 
Sweden    144 

Turkey      145 

Sterliade.  torpedo-boat  destroyer. Russia: 
Description    99 
Launched    14 

Trials    144 

Stjerna.  torpedo  boat,  Sweden,  trials    145 

St.  Louis,  battleship,  France,  casualty...  169 

Strale,  torpedo-boat  destroyer,  Italy: 
Description    74 

Launched    13 

Stvige.  torpedo-boat  destroyer.  Russia  ...  99 
Suffolk,  armored  cruiser,  England: 

Description    40 

Laid  down    10 

Sully,  armored  cruiser,  France: 

Description    57 
Launched    12 

sntlej.  armored  cruiser.  England: 
Description    43 

Trials    108 

Submarine  beat  for  Russia    21 

Submarine  boats.  England: 

Description    55 

Ordered    16 

Submarine  boats.  Prance, ordered    lt> 

Sweden: 
Building  program    21 
Naval  budget   

Ships  launched    14 
trials    144 

Swiss  field  gun    ...  22; 

Sybille,     protected     cruiser,     England, 
wrecked    M4 

Sylvia,  torpedo- boat  destroyer.  England. 
casualty    168 

Syren, torpedo-boat  destroyer.  England: 
Description    54 
Launched    12 

Szig*  tvar, third-class  cruiser.  Austria: 
Description    -V2 
Launched   /    11 

S  9,  torpedo  boat, Germany, casualty    1?». 
S  74,  torpedo  boat. Germany, collision    l?t> 

to   S    101,  torpedo-boat    destroyer-. 
Germany    69 

torpedo-boat  destroyer.  Germain 
Dimensions      tin 
Launched     13 

torpedo-boat   destroyer.  Germany. 
launched    13 

8  too,  torpedo-boat  destroyer,  Germany, 
launched    13 

S  pii,  torpedo-boat  destroyer,  Germany, 
launched    13 

S  108,  torpedo-boat  destroyer,  Germany, 
launched        L3 

S  103,  torpedo-boat  destroyer.  Germany, 
launched    13 

S  I"',,  torpedo  boat  destroyer.  Germany, 
launched         ...                       13 
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Target  practice: 

England   -  235 

Belleisle,  experiments    242 
channel  squadron      236 

Crescent,  experiments  on  Scorpion  245 

gunnery  schools    239 
gunnery  ships    240 

Majestic,  firing  record      237 
return  of,1899   .....  236 

Scorpion,  experiments    245 
Terrible,  firing  record  ..      237 

towing  targets        239 
France    235,240 
Notes  on    235 

Small  arms   -.  242 

Targets    235 

Teal,  shallow-draught  gunboat,  England: 
Description    53 

Laid  down   .".,  10 Launched    12 

Trials        54 

Tempfte.  coast-defense  ship,  France,  casu- 
alty            170 

Terrible,  protected  cruiser,  England,  fir- 
ing record      237 

Thetis,  protected  cruiser,  Germany: 
Description    08 
Launched    13 

T/ior.  battleship,  Sweden,  trials    144 

Thorn,  torpedo-boat  destroyer,  England. 
launched        12 

Thrasher,  torpedo-boat   destroyer,  Eng- 
land .  casualty    168 

Tiger,  torpedo-boat  destroyer,  England, 
launched    12 

Torpedo  boats  for  Japan    19 

Torpedo  boats  for  Russia      21 

Torpedo  boats,  France,  Maxim  guns  for,.  li'4 

Torpedo  boats,  Germany,  trial  require- 
ments     131 

Torpedoes,  experiments: 
France        277 

Russia    277 

Torpedoes,  notes  on            277 
Varicas   '.   
Wireless  dirigible    27s 

Towing  targets    239 

>/or.  battleship,  England,  casualty  162 
Tramontane,     torpedo      boat,      France, 
launched    12 

Trials,  armor.     (See  Armor.) 

Trial"-,  gun.    (See  Guns.) 
Trials  of  Hotchkiss  3-pdr.  semi-automatic 

gun  at  Whale  Island    196 

Triton,  submarine,  France,  laid  down 

'/'/","-<.  torpedo  boat,  Fran* 

ription   
Launched   

torpedo  boat,  Japan  • 
"    i/'"  "    '  i  ■  Ip,  Japan 

lost 

10 172 

65 

12 

98 
i:s 

19 

Page. 

Tsushima,  protected  cruiser,  Japan: 

Description    89 
Ordered    19 

Turbines,  trials  of  Cobra  and  Viper    279 
Turkey: 

Building  program    23 
Marine  casualties      181 

Naval  expenditures    440 
Ships,  trials        145 

Twin    mounts    for   Elswick   6-in.    R.    F. 

guns      189 

Typhon,  torpedo  boat,  France: 

Description    05 
Launched        12 

U. 
Utrecht,      protected      cruiser,      Holland, 
trials..   ...       133 

Varese,  armored  cruiser,  Italy,  trials        137 

Varicas  torpedo            278 

Vary  ah,  protected  cruiser,  Russia,  trials.      141 

Vasco  da  Gama,  coast-defense  ship,  Por- 
tugal, reconstruction          151 

Vauban,  armored  cruiser,   Franse,  cas- 
ualty       170 

Vaucluse,    dispatch     transport,    France, 
launched          12 

Venezia,  armored  cruiser,  Italy,  not  to  be 
built          18 

Vengeance,  battleship,  England,  trials. ..      107 

Vestal,  sloop,  England,  trials          114 

Vickers  breech  mechanism  for  9.2-in.  gun .      185 
Vickers  gun  mounts,  hydraulic  power ...      191 

for  9.2-in.  and  7.5-in.  guns..        183 

Vickers- Maxim  .breech    mechanism,    9.2 
and  7.5  in.  gun        180 

Victor  Hugo,  armored  cruiser,  France: 
Description            02 
Ordered          16 

Victoria   and   Albert,  royal  yacht,   Eng- 
land, trials         llfi 

Victoria  Louise,  protected  cruiser,  Ger- 
many: 

Casualty         17."> 
New  guns  mounted         07 
Trials   ,   \       130 

Vigilante,    shallow-draught    gunboat, 
France           CC\ 

Vigilant,  torpedo-boat   destroyer,    ) 
land,  launched           12 

Vind%  torpedo  boat,  Sweden,  trials  145 

Violet,  torpedo-boat  destroyer,  England, 
casualty  -         168 

Viper,  torpedo-  boal  destroyer,  Engla 
trials     120 

Vittorio  Emanuele,  battleship,  ttalj 

l  toscripl  Ion   
Pro  18 

i  it  an     protectei  I 

I  )c  ■  •  0 1 

Dime)    ■■  •■: 

11 
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Vixen,     torpedo-boat      destroyer.     Eng- 
land: 

Launched          12 
Trials         124 

Vladimir    Monomach,    armored    cruiser, 

Russia,  collision      —      180 
Voron,  torpedo-boat  destroyer,   Russia, 

launched   -        1-t 
V-l,  torpedo-boat  destroyer,    Germany. 

casualty         176 

W. 

Weissenburg,  battleship,. Germany,  coal- 
ing record  -   -    158 

Welin  breech  screw  adopted  for  5-in  R. 
F.  gun     -  -  -    183 

Welin  screw,  Krupp  modified      192 
Wettin,  battleship,  Germany: 

Description   —  65 
Launched   -        13 

"Wireless  dirigible  torpedo    278 
Wireless  telegraphy    307 

Automatic  repeaters— Guarini    ;Jlr> 
Distances  covered    307 

Marconi  apparatus   -      313 
Notes  on  use      307 

Slaby- Arco  apparatus.    312 

Syntonic,  lecture  by  31a:-coni    329 
Tuned  and  multiplex    307 

Paj 

Wireless  
telegraphy—  

Continued. Tuned    and   multiple  spark,  lecture 
by  Prof.  A.  Slaby      319 

Use  in  Chile    309 

Denmark   ■-  —    309 
England    309 
France    310 

Germany    311 
Italy    311 
Japan    311 
Russia  .--    311 

Spain       312 
Sweden    312 

Wire- wound  guns,  12- in.,  tor  Formidable 
class.   —     

Wittelsbach,  battleship,  Germany: 

Description    —  'ii 
Launched    13 

Wolf  air-shock  indicator    215 

Y. 
Yataghan,        torpedo-boat        destroyer, 
j  France,  trials        12H 

Z. 
Zaehringen,  battleship,  Germany. 

Description          65 
Launched          13 

Zebra,  torpedo-boat  destroyer,  England, 
casualty   ---      168 

o 

i 

*> 










